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1878  Collyns,  R.  T.  Poole,  20,  Lingfield-road,  Wimbledon. 
1888  CoLMAN,  Waltee  Stacy,  M.B.,  22,  Wimpole-street,  W. 

1882  CoLQUHOUN,  Daniel,  M.D.,  Dunedin,  New  Zealand. 

1891  Cook,  Heebeet  G.  Geaiiam,  M.D.,  University  College,  CardifT. 

1858  Cooke,  R.  T.  E.  Baeeington,  15,  St.  Nicholas-cliff,  Scarborough,  York- 
shire. 
1871  Cooke,  Thomas,  40,  Brunswick-square,  W.C. 
1866  Coombs,  Rowland  Hill,  Mill-street,  Bedford. 

1892  Coopee,  C  Dudley,  London  County  Lunatic  Asylum,  Claybury,  Wood- 

ford, Essex. 


Xll 

Elected 

1875  CoEY,  Robert,  M.D.,  73,  Lambeth  Palace-road,  S.E. 

1892  CoTTEEELL,  Edwabd,  5,  West  Halkin-street,  S.W. 

1876  Cottle,  Wyndham,  M.D.,  3,  Savilc-row,  \V. 

L1861  Coupee,  John,  80,  Grosveiior-strcct,  W.     (C.  1870-2.) 
1873  CoxjPLAND,   Sidney,    M.D.    (Teeasurer),   16,  Queen   Anne-street,   W. 
(C.  1878-81,  1889-91.     S.  1886-8.     V.-P.  1892-3.     T.  1894.) 

1884  Cbichton,  George,  M.D.,  3,  Cambridge-villas,  Twickenham. 

1873  Ceipps,  William  Haerison,  2,  Stratford-place,  W.     (C.  1883-5.     V.-P. 
1893-4.) 
L1877  Crocker.  Heney  Radcliffe,  M.D.,  121,  Harlcy-street,  W.     (C.  1887-9.) 
1856  Croft,  John,  6,  Mansfield-street,  W.     (C.  1870-2.     V.-P.  1882-4.) 
1879  Ceooke,  Geoege  Feederick,  M.D.,  2,  Edmund-street,  Birming'ham. 

1886  Ceooksuank,  Edgae,  M.B.,  Saint   Hill,   near  East  Grinstcad,  Sussex. 

(C.  1890-3.) 
1875  Ceoss,  Francis  Richaedson,  5,  The  Mall,  Clifton,  Bristol. 
1890  Ceowle,  Thomas  H.  Rickaed,  3,  Campden  Hill-road,  W. 
1889  Cuff,  Robeet,  M.B.,  1,  The  Crescent,  Scarborough. 

1885  Cullingwoeth,  Chaeles  James,  M.D.,  46,  Brook-street,  W. 
1871  Cumbeebatch,  A.  Elkin,  80,  Portland-place,  W. 

1873  CuENOW,   John,  M.D.,  11,   Wimpole-street,  Cavendish-square,    W.    (C. 
1882-4.) 

1893  Cuetis,  Heney  Jones,  M.D.,  41,  Torrington-sqnare,  W.C. 

1884  Dakin,  W.  Radford,  M.D.,  B.S.,  57,  Welbeck-street,  W. 

1884  Dallaway,  Dennis,  5,  Duchess-street,  W. 
1883  Dalton,  Norman,  M.D.,  4,  Mansfield-street,  W. 

1873  Davidson,  Alexandee,  M.D. ,2,  Gambier-terrace,  Liverpool. 

1885  Davies,  Aethue,  M.D.,  23,  Finsbury-square,  E.C. 

L1869  Davies-Colley,  J.  Neville  C,  M.C,  36,  Harley-street,  W.     (C.  1880-2. 
V.-P.  1890-1.) 
1883  Davis,  Edwin  Haery,  West  Hartlepool. 
tl859  Davis,  Francis  William,  R.N. 

1879  Davy,  Heney,  M.D.,  29,  Southenihay,  Exeter. 

1894  Dawson,  Beeteand,  M.D.,  46,  Finsbury-pavement,  E.C. 
1889  Dean,  Heney  Percy,  M.B.,  B.S.,  84,  Wimpole-street,  W. 

1887  Delepine,  Sheeidan,  M.B.,  CM.,  258,  Oxford-road,  Manchester. 

1880  Dent,  Clinton  T.,  61,  Brook-street,  W. 
1856  Dick,  H.,  M.D. 

1871  Dickinson,   Edward    Haeeiman,    M.A.,    M.D.,    162,   Bedford-street, 

Liverpool. 
11858  Dickinson,  William  Howship,  M.D.,  9,  Chesterfield-street,  W.     (C. 

1866-8.     S.  1869-71.     V.-P.  1872-4.     P.  1889-90.) 
L1890  Dickinson,  William  Lee,  M.D.,  9,  Chesterfield-street,  W. 

1872  DiVEE,  Ebenezee,  M.D.,  Kcnley,  Caterham-valley,  Surrey. 

1872  Doran,  Alban  Henry  Griffiths,  9,  Granville-place,  W.     (C.  1882-4. 
V.-P.  1894-5.) 


Xlll 

Elected 

L1866  Down,  John  Langdon  H.,  M.D.,  81,  Harley- street,  W.     (C.  1872-4.) 

1893  DowsoN,  VV ALTER,  M.D.,  9,  Great  George-street,  Bristol. 

1877  Deake-Bkockman,  E.  F.,  Madras  Medical  Service  [care  of  Mr.  Lewis, 
Gower-street,  W.C.]. 

1880  Deeschfeld,  Julius,  M.D.,  325,  Oxford-road,  Manchester. 

1879  Deewitt,    F.    G.     Dawteey,    M.D.,    2,    Mauchester-square,    W.    (C. 
1890-2.) 

1893  DfiYSDALE,  John  Hannah,  M.B.,  Rodney-street,  Liverpool. 
L1865  DucKWOETH,  Sir  Dyce,  M,D.,  LL.D.,  11,  Grafton-street,  Bond-street,  W. 

(C.  1877.) 
11847  Dudgeon,  Robert  E.,  M.D.,  53,  Montagu-square,  W. 

1868  Duke,  Olivee  Thomas,  M.B.,  India. 

1871  Dukes,  Clement,  M.D.,  B.S.,  Sunnyside,  Rugby. 

1877  Dunbae,    J.    J.    MacWhibtee,    M.D.,    Hediugham    House,    Clapham- 
conimon,  S.VV. 

1877  Duncan,  Andeew,  M.D.,  8,  Henrietta-street,  Co  vent-garden,  W.C. 

1889  Duncan,  John,  M.D.,  St.  Petersburg. 

1884  Dunn,  Louis  Albeet,  M.B.,  M.S.,  10,  St.  Thomas's-street,  S.E. 

1879  Dueham,  Feedeeic,  M.B.,  82,  Brook-street,  W. 


1893  Eccles,  William  McAdam,  10,  Welbeck- street,  W. 
1892  Eddowes,  Alfbed,  M.D.,  25,  Old  Burlington-street,  W. 

L1880  Edmunds,  Waltee,  M.C,  75,  Lambeth  Palace-road,  S.E.     (C.  1892-4.) 

1882  Edwaeds,  F.  Swinfoed,  55,  Harley-street,  W. 
1889  Elam,  William  Heney,  New  Barnct,  Herts. 

1883  Eldee,  GeoegEjM.D.,  17,  Regent-street,  Nottiugbam. 
1867  Ellis,  James,  M.D.,  California. 

1873  Engelmann,  Geoege  Julius,  M.D.,  A.M.,  3003,  Locust-street,  St.  Louis, 
Miss.,  U.S. 
11846  Eeichsen,  Sie  John  Eeic,  Bart.,  LL.D.,   F.R.S.,  6,  Cavendish-place, 
W.     (C.  1849-51.     v.- P.  1863-4.) 

1875  Evans,  Julian,  A.M.,  M.D.,  Marwood  House,  Honitou,  Devon. 

1894  Evans,  Willmott  H.,  6,  Gower-street,  W.C. 

1879  Eve,  Feedeeic  S.,  125,  Harley-street,  W.     (C.  1885-7.     V.-P.  1895.) 

1876  Ewaet,  James  Cossae,  M.B.,  CM.,  F.R.S.,  School  of  Medicine,  Edin- 

burgh. 

1881  Ewaet,  Joseph,  M.D.,  Montpellier  Terrace,  Brighton. 
L1877  Ewaet,  William,  M.D.,  33,  Curzon-strcct,  W.     (C.  1889-1.) 
1:1859  Ewens,  John,  The  Elms,  Cotham-bill,  Bristol. 

1887  Eyles,  Charles  Henry,  Gold  Coast  Colony. 


1889  Faiebank,  Feedeeick  Rotston,  M.I).,  16,  EverstieUl-place,  St.  Leo- 
nard's-on -Sea. 
1894  Fawcett,  John,  M.D.,  The  College,  Guy's  Hospital,  S.E. 


XIV 

Elected 

1872  Fatbeb,  Sir  Joseph,  K.C.S.I.,  M.D.  LL.D.,  F.R.S.,  53,  Wimpolcstreet, 
W.     (C.  1880-2.     V.-P,  1890-1.) 

1872  Fenn,  Edwaed  L.,  M.D.,  Grey  Friars,  Colchester. 

1883  Fenwick,  E.  Hurey,  14,  Savile-row,  W.     (C.  1894-5.) 

1872  Fenwick,  John  C.  J.,  M.D.,  25,  North-road,  Durham. 
L1863  Fenwick,  Samuel,  M.D.,  29,  Harley -street,  W. 

1892  Fenwick,  W.  Soltau,  M.D.,  10,  Devonshire-street,  W, 

1885  Feee,  CHAEliES,  M.D.,  Medecin  de  Bicetre ;    Boulevard  St.  Michel,  37, 

Paris. 
1859  FiSHEE,  Alexandee,  M.D.,  2,  Bruntsfield  Gardens,  Edinhurgh. 
1882  Fleming,  Geoege,  C.B.,  LL.D.,  Higher  Leigh,  Combe  Martin,  North 

Devon. 

1893  Fletchee,  H.  Moelet,  M.A.,  M.D.,  B.C.,  98,  Harley-street,  VV. 

1872  Foebes,  Daniel  Mackay,  Shoreditch  Infirmary,  204,  Hoxton-street,  N. 
J1866  Fostee,  Sir  Balthazae  Waltee,  M.D.,  M.P.,  11,  George-street,  Han- 
over-square, W. 
1872  Fotheeby,  Heney  I.,  M.D.,  Woodthorpe  Cote,  Reigate. 

1891  Fouleeton,  Alexandee  Geant  Russell,  22,  Ovington-gardeus,  S.W. 
1880  FowLEE,  James   Kingston,  M.A.,   M.D.,  35,    Clarges-street,   W.     (C. 

1887-8.) 
1878  Fox,  Thomas  Colcott,  M.B.,  B.A.,  14,  Harley-street,  W.     (C.  1892-4.) 
1858  Feancis,  Chaeles  Kichaed,  M.B.,  Bengal  Medical  Establishment,  Indian 

Army. 

1892  Feedeeick,  Herbert  J.,  St.  Thomas's  Hospital,  S.E. 

1886  Freeman,  Hbney  William,  24,  Circus,  Bath. 
O.M.  Feeee,  J.  C. 

1891  Feipp,  Alfeed  Downing,  M.S.,  65,  Harley-street,  W. 
1864  Feodsham,  John  Mill,  M.D.,  Streatham,  S.W. 

1894  FUENIVALL,  Peecy,  34,  Adelaide-road,  N.W, 

1893  Fyffe,  William  Kington,  M.B.,  19,  Duke-street,  W. 


1880  Gabbett,  Heney  Singer,  M.D.,  20,  Burlington-place,  Eastbourne. 
+1858  Gaiednee,   William    Tennant,   M.D.,   LL.D.Ediu.,   F.R.S.,   225,   St. 
Vincent-street,  Glasgow.     (V.-P.  1891-2.) 

1890  Galloway,  James,  M.A.,  M.D.,  21,  Queen  Ann-street,  W. 
1870  Galton,  John  H.,  M.D.,  Sylvan-road,  Upper  Norwood,  S.E. 
1855  Gamgee,  J. 

L184G  Gareod,  Sir  Alfeed   Baeing,  M.D.,  F.R.S.,  10,  Harley-street,  W.     (C. 
1851.     V.-P.  1863-5.) 
1892  Gabeod,  Archibald  Edward,  M.D.,  9,  Chaudos-street,  W. 
1879  Gaestang,  Thomas  Waltee  Haeropp,  Headiugley  House,  Knutsford, 

Cheshire. 
1872  Gaeton,  William,  M.D.,  Inglewood,  Aughton,  near  Ormskirk,  Lanca- 
shire. 

1891  Gastee,  Aughel,  M.D.,  224,  Belsize-road,  N.W. 


XV 

Elected 

1880  GiBBES,  Heneage,  M.B.,  University  of  Michigan,  Ann  Arbor,  Michigan, 

U.S.A. 
]>1853  Gibbon,  Septimus,  M.D.,  39,  Oxford-terrace,  Hyde-park,  W. 
1878  Gibbons,  R.  A.,  M.D.,  29,  Cadogau-place,  S.W. 

1893  Gibbs,  Chaeles,  Charing-cross  Hospital,  W.C. 
1876  Gill,  John,  M.D.,  31,  Apsley-road,  Cliftou,  Bristol. 

1881  Glynn,  Thomas  Robinson,  M.D.,  62,  Rodney-street,  Liverpool. 

1873  GoDLEE,  RiCEMAN  JoHN,  M.B.,  M.S.,  19,  Wimpole-street,  W.  (C.  1877-80. 

1891-2.     S.  1887-9.     V.-P.  1893-4.) 
1878  GoLDiNG-BiED,  CuTHBEET  H.,  M.B.,  B.S.,  12,  Queen  Anne-street,  W. 

(C.  1885-7.     V.-P.  1894-5.) 
1890  GooDALL,  E.   WiLBEKFOECE,   M.D.,  The  Eastern  Hospital,   Homerton, 

N.E. 
1871  GoODHAET,  James  Feedeeic,  M.D.,  25,  Portland-place,  W.     (C.  187G-8. 

1886-8.     S.  1883-5.     V.-P.  1892-3.) 

1894  Gossage,  Alfeed  Milnee,  M.B.,  B.Ch.,  54,  Upper  Berkeley-street,  W. 

1875  Gould,  Aleeed  Peaece,  M.S.,  10,  Queen  Anne-street,  W.     (C.  1883-5.) 
1870  GowEES,  William  Richaed,  M.D.,  F.R.S.,  50,  Queen  Auue-street,  W. 

(C.  1878-9.) 
L1858  GowLLAND,  Petee  Y.,  82,  Gloucester-terrace,  Hyde-park,  W. 
1888  Geant,  J.  DuNDAS,  M.A.,  M.D.,  CM.,  8,  Upper  Wimpole-street,  W. 
1867  Geeen,  T.  Henet,  M.D.,  74,  Wimpole-street,  W.     (C.  1871-3,  1878-9. 

S.  1875-6.     V.-P.  1886-8.) 

1895  Geeen,  Chaeles  David,  M.D.,  Addison  House,  Upper  Edmonton. 
1873  Geeenfield,  William  Smith,  M.D.,  B.S.,  7,  Heriot-row,  Edinburgh. 

(C.  1877-80.     V.-P.  1893-4.) 

1886  Geeves,  Edwin  Hyla,M.D.,  Rodney  House,  SufPolk-road,  lioiirucmouth. 
1885  Geiffith,  Waltee  Spencee  Anderson,  M.D.,  96,  Harley-street,  W. 
1892  Griffith,  William  Stokes,  M.B.,  B.C.,  4,  Bramham-gardens,  S.W. 

1887  Griffiths,  Joseph,  M.B.,  CM.,  16,  Pantou-street,  Cambridge. 

1876  Geiffiths,  Thomas  D.,  M.D.,  Hearue  Lodge,  Swansea. 

1882  Gross,  Chaeles,  M.D.,  M.S.,  112,  Westbourne-grove,  W. 
1876  Gwytuee,  James,  M.B. 


1887  Habeeshon,  Samuel  Herbert,  M.D.,  70,  Brook -street,  W. 
L1851  Hacon,  E.  Dennis,  269,  Mare-street,  Hackney,  N.E.     (C  1872.) 
1892  Hadley,  Wilfred  James,  M.D.,  11,  Wimpole-street,  \V. 
1882  Haig,  a.,  M.D.,  7,  Brook-street,  W. 
1894  Hallidie,  Andrew  Hallidie  Smith,  M.li.,  G,  West-street,  Finsbury- 

circus,  E.C 
1877  Hallowes,  Feedeeick  Blackwood,  Redhill,  Surrey. 
1886  Hamilton,  David  James,  M.B.,  1,  Albyn-place,  Aberdeen. 

1890  Handfield-Jones,  Montagu,  M.D.,  35,  Cavendish-square,  W. 
1886  Handford,  Heney,  M.D.,  14,  Regent-street,  Nottingham. 

1891  Hankin,  E.  H.,  St.  John's  College,  Cambridge. 


XVI 

Elected 

1882  Habbinson,  Alexandke,  M.U.,  County  Lunatic  Asylum,  Lancaster. 
L1848  Habe,  Chaeles  John,  M.D.,  Berkeley  House,  15,  Manchester-square, 

W.     (C.  1852-4.     V.-P.1874-7.) 
L1856  Haelby,  Geoege,    M.D.,   F.R.S.,   25,   Harley-street,  W.      (C.   1862-5. 
V.-P.  1878-80.) 

1893   Haeley,  VA0GHAN,  M.D.,  25,  Hiirley-street,  W. 

1872  Habeis,  Kenby,  M.D.,  Trengweuth-place,  Redruth,  Cornwall. 

1879  Habeis,  Vincent  Doemeb,  M.D.,  31,  Wimpole-street,  W. 
L1858  Haet,  Eekbst,  38,  Wimpole-street,  W.     (C.  1867-8.) 

1891  Haslam,  William  F.,  33,  Paradise-street,  Birniiugham. 

1870  Hawaed,  John  Waeeington,  16,  Savile-row,  W.     (C.  1879-81.     V.-P. 

1890-1.) 
1886  Hawkins,  Fbancis  Heney,  M.B.,  26,  Portland-place,  Heading. 
1890  Hawkins,  Heebeet  Pennell,  M.D.,  109,  Harley-street,  W. 
Ll856  Heath,  Chbistopheb,  36,  Cavendish-square,   W.      (C.   1866-7.      V.-P. 

1879-81.) 

1892  Heaton,  Geoege,  M.B.,  B.Ch.,  33,  Temple-row,  Birmingham. 

1881  Hebb,  Richaed  G.,  M.D.,  9,  Suffolk-street,  S.W.     (C.  1891-3.) 
1884  Hebbeet,  Chaeles  Alfeed. 

1878  Helliee,  John  B.,  M.D.,  Headingley,  Leeds. 

1879  Hendeeson,  Geoege  Couetenay,  M.D.,  Kingston,  Jamaica,  West  Indies. 
1892  Heney,  Robeet,  Moorcroft,  Hilliugdon,  U.\bridge. 

1869  Hensley,  Philip  J.,  M.D.,  4,  Henrietta-street,  W. 

1884  Hebeingham,   Wilmot   Paekeb,   M.D.,  13,  Upper  Wimpole-street,  W. 
(C.  1894-5.) 

1892  Hewlett,  Richaed  Tanneb,  M.D.,  King's  College,  Strand,  W.C. 
1864  Hickman,  William,  M.B.,  5,  Harley-street,  W.     (C.  1890-2.) 

1880  HOBSON,  John  Moeeison,  M.D.,  Glendalough,  Morland-road,  Croydon. 
L1854  Holmes,  Timothy,  6,   Sussex-place,  Hyde-park,  W.     (C.   1862-3.      S. 

1864-7.     C.  1868.     V.-P.  1869-71.) 
O.M.  Holthouse,  Caesten.    (C.  1852-4,  V.-P.  1874-5.) 

1878  Hood,  Donald  William  Chaeles,  M.I)..  43,  Green-street. 
1864  Hood,  Whabton  P.,  M.D.,  11,  Seymour-street,  W. 

1882  Hopkins,  John,  Central  London  Sick  Asylum,  Cleveland-street,  W. 

1879  HoEEOCKS,  Peteb,  M.D.,  26,  St.  Thomas's- street,  S.E. 

1883  Hoesley,  Victoe,   M.B.,   B.S.,  F.R.S.,  25,  Cavendish-square,  W.     (C. 

1888-9.) 
L1880  HoVELL,  T.  Maek,  105,  Harley-street,  W. 

1893  Howaed,  Robeet  James  Bliss,  M.D.,  31,  Queen  Anne-street,  W. 
1875  HowsE,  Heney  Geeenway,  M.S.,  59,  Brook-street,  W.     (C.  1878-81.) 

1884  Hudson,  Chaeles  Elliott  Leopold  Baeton,  16,  Harley-street,  W. 
L1856  Hudson,  John,  M.D.,  11,  Cork-street,  W. 

1874  HuMPHEEYS,  Heney,  M.D.,  Victoria-road,  Fleet,  Hants. 
1883  Humphey,  Sir  Geoege   Mubeay,  M.D.,  LL.D.,   F.R.S.,  University  of 
Cambridge.     (P.  1891-2.) 


XVII 

Elected 

1888  HuNTBE,  William,  M.D.,  54,  Harley-street,  W. 

1852  Hutchinson,  .Jonathan,  F.K.S.,  15,  Cavendish-squfire,  W.     (C.  1F56-9. 

V.-P.  1872-3,  1881-3.     P.  1879-80.) 
1882  Hutchinson,  Jonathan,  jun.,  1,  Park-crescent,  W.     (C   1889-91.) 
1884  HuTTON,  Henry  Richmond,  M.B.,  8a,  St.  John-street,  Manchester. 

1889  Hyslop,  Theophilus  Bulkelet,  M.D.,  CM.,  Bethlcm  Convalescent  Hos- 

pital, Witley,  Surrey. 

1880  Ingeam,  Ehnest  Foetescue,  Newcastle,  Natal,  S.  Africa. 

1886  Jaceson,  Aethue  Moltneux,   M.D.,   Kent  County   Asylum,  Barniing 
Heath,  Maidstone. 

1865  Jackson,  J.  Hughlings,  M.D.,  F.R.S.,  3,  Manchester-square,  \V.     (C. 

1872-3.     V.-P.  1888-9.) 
1886  Jackson,  Philip  J.,  216,  Great  Dover-street,  S.E. 

1875  Jalland,  William  Hameeton,  St.   Leonard's   House,  Museum-street, 

York. 
1888  James,  James  Thomas,  M.D.,  30,  Harley-street,  W. 
tl853  Jaedine,  John  Lee,  Capel,  near  Dorking,  Surrey. 

1881  Jennings,  William  Oscae,  M.D.,  8,  Rue  Roy,  Paris. 
1879  Jessop,  Chaeles  Mooee,  Clare  Lodge,  Redhill. 

1866  Jessop,  Thomas  Richaed,  31,  Park-square,  Leeds. 

1878  Johnson,  Aethue  Jukes,  Yorkville,  Ontario,  Canada. 

1876  Johnson,  Chaeles  Heney,  Winton  House,  Basingstoke,  Hants. 

lO.M.  Johnson,  Sir  Geoege,  M.D.,  F.R.S.,  11,  Savile-row,  W.     (C.  1846-50. 
V.-P.  1863-4,  1884-6.     T.  1880-3.) 
1888  Johnson,  Raymond,  M.B.,  B.S.,  20,  Weymouth-street,  Portland-place,  W. 

1881  Johnston,  Joseph,  M.D.,  24,  St.  John's  Wood-park,  N.W. 

1854  Johnstone,  Athol  A.  W.,  St.  Moritz  House,  61,  Dyke-ropd,  Brighton. 
L1853  Jones,   Sydney,   M.B.,  18,  Wimpole-street,    W.      (C.  1864-6.       V.-P. 
1886-7.) 

1888  Jones,  Talfoued,  M.B.,  Eastbourne. 
L1862  Jones,  Thomas  Ridge,  M.D.,  4,  Chesham-place,  S.W.     (C.  1882-4.) 

1886  Julee,  Heney  Edward,  23,  Cavendish-square,  W. 

1890  Kanthack,    a.    a.,    M.I).,    B.S.,    St.    Bartholomew's    Hospital,     E.C. 

(C.  1894-5.) 

1867  Kelly,  Chaeles,  M.D.,  Broadwater-road,  Worthing,  Sussex.     (C.  1874.) 
L1846  Kent,  Thomas  J.,  89,  Piccadilly,  W. 

1879  Kesteven,  William  Heney,  Hillwood,  Waverley-grove,  Hendon,  N.W 
1859  KiALLMAEK,  Henry  Walter,  5,  Peuibridge-gardons,  W.     (C.  1875-6.) 

1882  Kidd,  Peecy,  M.I).,  60,  Brook-street,  W.     (C.  1889-91.) 
1867  King,  Edwin  Holborow  Netley  Court,  Soutliampton. 

1871  King,    Robert,    M.B.,    Boyfield    House,    Moulton,    Spalding,    Lincoln- 
shire. 
L1852  Kingdon,  J.  Abernrthy,  2,  Bank-huildings,  E.C. 

b 
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Elected 

1888  Ktnset,  William:  Ratmoxd,  C.M.G.,  Colombo,  Ceylon. 

1878  Lancbbeaux,  Etienne,  M.D.,  44,  Rue  de  la  Bienfaisance,  Paris. 

1882  Lane,  William  AEBUXHyox,  M.B.,  M.S.,  8,  St.  Thomas's-street,  S.E. 

(C.  1S91-3.) 
1865  Langton,  Jony,  62,  Harley-street,  W.     (C.  1882-4.) 
1869  Lahcheb,    0.,   M.D.Par.,   97,   Rue   de   Passy,   Paris.      [M.    Kliensieck, 

Libraire,  Rue  de  Lille,  11,  Paris,  per  Messrs.  Longmans.] 
1884  Laedeh,  Heebeet,  Whitecbapel  Infirmary,  Baker's-row,  N.E. 
1873  Latham,  Peter  Wallwoee,  M.D.,  17.  Trumpington-street,  Cambridge. 

1876  Law,  William  Thomas,  M.D.,  9,  Xorfolk-crescent,  W. 

1883  Lawfoed,  John  Bowbing,  M.D.,  CM.,  55,  Queen  Anne-street,  W. 
1853  Lawkence,  Henry  John  Hughes,  Picton  House,  Llandowror,  St.  Clears. 

(C.  1873-5.) 

1892  Lawrence,  Turner  William  Pelham,  M.B.,  4G,  Maida-vale,  W. 

1893  Lawson,  Arnold,  12,  Harley-street,  W. 

1859  Lawson,  George,  12,  Harley-street,  W.     (C.  1870-1.    V.-P.  1884-5.) 

1879  Latcock,  George  Lockwood,  M.B.,  Melbourne,  Victoria,  Australia. 

1891  Lazarus- Barlow,  Waltbe  S.,  M.B.(Sydney),  The  Acacias,  Chesterton, 

Cambridge. 

1875  Lediard,  Henry  Ambeose,  M.D.,  41,  Lowtber-street,  Carlisle. 
L1852  Lee,  Henry,  9,  Savile-row,  W.     (C.  1860-2.    V.-P.  1875-6.) 

1879  Leech,  Daniel  John,  M.D.,  96,  Mosley-street,  Manchester. 
L1877  Lees,  Datid  B.,  M.D.,  22,  Weymoutb-street,  W.     (C.  1890-2.) 

1867  Lees,  Joseph,  M.D.,  21,  Brixton-road,  S.W. 

1877  Leeson,  John  Rudd,  M.D.,  CM.,  6,  Clifden-road,  Twickenham. 

1868  Legg,  John  Wickham,  M.D.     (C  1874-5.) 

1892  Leith,  Robert  Feaseb  Caldie,  M.B.,  CM.,  B.Sc,    20,  Merchiston- 

terrace,  Edinburgh. 
J1892  Leudet,  Robert,  16,  Rue  du  Contrat-Social,  Rouen,  France. 
1861  LiCHTENBEEG,  George,  M.D.,  47,  Finsbury-square,  E.C 

1889  Light,  Edwin  Mellor,  M.B.,  B.C., 2,  Wilton-place,  Belgrave-sqiiare,  S.W. 
1877  Lister,  Sir  Joseph,  Bart.,  D.C.L.,  LLD.,  F.R.S.,  12,  Park -crescent,  W. 

(C  1880-2.     V.-P.  1887-8,  1891-2.) 
1895  Little,  Ernest  Graham  Gordon,  M.D.,  50,  Alderney -street,  Eccleston- 

square,  S.W. 
1889  Little,  John  Fletchee,  M.B.,  32,  Harley-street,  W. 
L1862  Little,  Louis  S.,  China. 

1^14:  LiVEiNG,  Edward,  M.D.,  52,  Queen  Anne-street,  W. 
L1863  LiVEiNG,  Robert,  M.D.,  11,  Manchester-square,  W.     (C  1876.) 
1882  Lockwood,  C  B.,  19,  Upper  Berkeley-street,  W.     (C  1893-5.) 

1876  LoNGHUHST,  Arthur  Edwin  Temple,  M.D.,  4,  Eaton  Square,  S.W.     (C. 

1885-7.) 
1892  Lotell,  C,  M.B.,  Wimbledon. 
1881  Lubbock,  Montagu,  M.D.,  19,  Grosvenor-street,  W. 
1873  Lucas,  R.  Clement,  M.B.,  B.S.,50,  Wimpole-street,  W.     (C  1883-5.) 


XIX 

Elected 

1880  Lttnd,  Edward,  22,  St.  John-street,  Manchester. 

1879  LuNX,  John  Reuben,  St.  Marylebone  Infirmary ;   Rackham-street,  Lad- 
broke-grove-road,  W. 
1887  Lton,  Thosias  Gloyee,  M.D.,  8,  Finsbury- circus,  E.G. 

1873  McCONNELL,   J.    F. 

1871  Mac  Coemac,  Sir  William,  13,  Harley-street,  W.     (C.  1878-80.) 

1893  McFadtean,    John,    Royal   Veterinary    College,    Great    College-street, 

N.W. 
1882  Mackenzie,  Feedeeic  Moeell,  29,  Hans-place,  S.W. 
1885  Mackenzie,  Hectoe  William  Gavin,  M.A.,  M.D.,  59,  Welbeck-street, 

W.      (C.  1895.) 
1870  Mackenzie,  John  T.,  Bombay,  India. 

1878  Mackenzie,  Stephen,  M.D.,  18,  Cavendish-square,  W.     (C.  1888-90.) 

1879  Maclagan,  Thomas  John,  M.D.,  9,  Cadogan-place,  S.W. 

1865  MacLauein,   Heney  Noemand,  M.D.,  187,  Macquarie-street,  Sydney, 

New  South  Wales. 
1879  Maceeady,  Jonathan  Foestee,  51,  Queen  Anne-street,  W. 
1885  Maguiee,  Robeet,  M.D.,  4,  Seymonr-street,  W. 
1877  Makins,  Geoege  Heney,  47,  Charles-street,  Berkeley-square,  W.     (C. 

1889-91.) 
1887  Malcolm,  John  David,  M.B.,  CM.,  13,  Portman-street,  W. 
1892  Mann,  Haeold  Edwaed,  Alderney. 

1890  Manson,  Pateick,  M.D.,  CM.,  21,  Queen  Anne-street,  W. 
1876  Maples,  Reginald,  Kingsclere,  near  Newbury. 
1868  Maesh,    F.    Howaed,    30,    Bruton-street,    W.     (C    1876-7.)      (V.-P. 

1889-90.) 

1887  Maetin,  Sidney,  M.D.,  B.S.,  10,  Mansfield- street,  W.     (C.  1893-5.) 
1889  Mason,  David  James,  M.D.,  Rosemont,  Maidenhead. 

1867  Mason,  Philip  Beookes,  Burton-on-Trent. 

1892  Masters,  John  Alfeed,  M.D.,  57,  Lexham-gardens,  Kensington,  W. 
1884  Maudsley,  Henry  Caee,  M.D.,  11,  Spring-street,  Melbourne,  "Victoria. 
L1852  Mat,  Geoege,  jun.,  M.B.,  Reading. 

1888  May,  William  Page,  M.D.,  B.Sc,  38,  Weymouth-strect,  W. 

1881  Maylaed,  Alfeed  Eenest,  M.B.,  4,  Berkeley-terrace,  Glasgow. 

1874  Meredith,  William  Appleton,  CM.,  21,  Manchester-square,  W. 
1859  Messee,  John  Cockbuen,  M.D.,  Assistant  Surgeon,  R.N. 

1894  Michels,  Ernst,  6,  West-street,  Finsbury-circus,  E.G. 

1866  MiCKLEY,  Geoege,  M.A.,  M.B.,  St.  Luke's  Hospital,  Old-street,  E.C 

1882  Money,  Angel,  M.D. 

1879  MooEE,  NoEMAN,  M.D.,  94,  Gloucester-place,  Portuian-square,  W.     (C. 

1885-7.     V.-P.  1895.) 
1881  MooEE,  Thomas,  6,  Lee-terrace,  Blackheath,  S.E. 

1875  Morgan,  John  H.,  68,  Grosvenor-street,  W.     (C  1886-8.) 

1874  Morison,  Alexander,  M.D.,  CM.,  14,  Upper  Berkeley-street,  W. 

1880  Morison,  Basil  Gordon,  M.B. 


XX 

FAected 
1869  MoEEis,  Henry,   M.A.,   8,  Cavendisb-squure,  W.     (C.  1877-9,  18S4-6- 

S.  1881-3.     V.-P.  1888-9.) 
1879  MoEEis,  Malcolm  Alexandee,  8,  Harley-street,  W. 
1894  MOREICE,  Geoege  Gavin,  M.D.,  Crown-chambers,  Salisbury. 
1891  Moeton,  Chaeles  A.,  24,  St.  Paul's-road,  Clifton,  Bristol. 

1875  Moeton,  John,  M.B.,  Guildford. 

1884  MoTT,  Feedeeick  Walkee,  M.D.,  84,  Wimpole-street,  W.     (C.  1891-3.) 

1879  MoULLiN,  CuAELES  W.  Mansell,  69,  Wimpole-street,  W. 

1893  MuMMEEY,  John  Howaed,  L.D.S.Eng.,  10,  Caveudisb-place,  W. 

1876  MUNEO,  William,  M.D.,  CM.,  Clarkefield,   Fountain-street,  Chectham 

Hill,  Manchester. 

1885  MuEEAY,  HuBEET  Montague,  M.D.,  27,  Savile-row,  W. 

1894  MuEKAY,  John,  M.B.,  B.C.,  133,  Harley-street,  W. 

1864  Myees,  Aethue  B.  R.,  43,  Gloucester-street,  Warwick-square,  S.W.     (C. 

1872.3.) 
1887  Myees,  W.  H.,  Fort  Wayne,  Indiana,  U.S.A. 

1887  Nason,  Edwaed  Noel,  M.B.,  80,  Abbey-street,  Nuneaton. 
1873  Nettleship,  Edwaed,  5,  Wimpole-street,  W.     (C.  1882-4.) 

1875  Newby,  Chaeles  Henry,  15,  Landport-teirace,  Southsea,  Hants. 
1884  Newland-Pedley,  F.,  32,  Devonshire-place,  Portland-place,  W. 

1865  Newman,  William,  M.D.,  Stamford,  Lincolnsliire. 

1895  NiAS,  J.  Baldwin,  M.D.,  40,  Brook-street,  W. 

1868  NiCHOLLS,  James,  M.D.,  Trenarrcn,  Newquay,  Cornwall. 

1876  Nicholson,  John  Feancis,  M.D.,  29,  Albion-street,  Hull. 
1878  Noott,  William  Mathias,  8,  Kensington-park-road,  W. 

L1864  Norton,  Aethue  T.,  101,  Harley-street,  W.     (C.  1877-9.) 
1883  NoEViLL,  Fbedeeic  Haevey,  M.B.,  Summerland,  Yeovil,  Somersetshire. 
1856  NuNN,  Thomas  William,   8,  Stratford-place,  W.     (C.    1861-6.     V.-P. 
1878-80.) 

1880  O'CoNNOE,  Beenard,  M.D.,  25,  Hamilton-road,  Ealing. 

1873  O'Faeeell,  CiEORGE  Plunkett,  M.D.,  19,  Fitzwillian]-.s(juare,  Dublin. 

1880  Ogilvie,  George,  M.B.,  CM.,  22,  Welbeck-street,  W. 

1880  Ogilvie,  Leslie,  M.B.,  CM.,  46.  Welbeck-street,  W. 

1894  Ogle,  Cyeil,  M.B.,  30,  Cavendisli-square,  W. 

1850  Ogle,  John  W.,  M.D.,30,  Cavendish-square,  W.    (C  1855-6.    S.  1857-60. 

C.  1861-3.     V.-P.  1865-8.) 
1876  Oliver,  John  Feeens,  M.D.,  12,  Old  Elvet,  Durham. 

1888  Openshaw,  Thomas  Hoeeocks,  M.S.,  16,  Wimpole-street,  W. 
1860  Oeange,  William,  M.D.,  CB.,  12,  Le.xham-gardens,  W. 

1875  Oed,  William  Millbe,  M.D.,  37,  Upper  Brook-street,  W.  (C  1880-2. 

V.-P.  1893-4.) 
1892  Oed,  William  Wallis,  M.D.,  2,  Queen-street,  Mayfair,  W. 
1875  OsBOEN,  Samuel  C,  Maisonnette,  Datchet,  Bucks, 
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Elected 
1879  Oemerod,  J.  A.,  M.D.,  25,  Upper  Wimpole-street,  W.    (C.  1887-9.) 

1881  Owen,  Isambaed,  M.D.,  40,  Curzon-street,  VV. 

1865  OwLES,  James  Allden,  M.D.,  Hill  View,  Woking,  Surrey. 

1870  Paget,  Sir  James,  Bart.,  D.C.L.,  LL.D.,  F.R.S.,  5,  Park-square  west, 

Ilegent's-park,  W. 

1884  Paget,  Stephen,  57,  Wimpole-street,  W.     (C.  1894-5.) 

1872  Paekee,  Robert  William,  13,  Welbeck-street,  W.     (C.  1881-3.) 
1874  Paekee,  Rushton,  M.B.,  B.S.,  59,  Rodney-street,  Liverpool. 
L1853  Paekinson,  Geoege,  50,  Brook-street,  W. 

1882  Pasteue,  William,  M.D.,  4,  Chandos-street,  W.     (C.  1893-5.) 

1885  Paul,  Feank  Thomas,  38,  Rodney-street,  Liverpool. 
1895  Paul,  J.  E.,  43,  QueensLorough  Terrace,  W. 

l1865  Pavt,  Feedeeick  William,  M.D.,  LL.D.,  F.R.S.,  35,  Grosveiun-- 
street,  W.    (C.  1872-4.     V.-P.  1891-2.     P.  1893-4.) 

1868  Payne,  Joseph  Feank,  M.D.,  78,  Wimpole-street,  W.  (C.  1S73-5, 
1883-5.     S.  1880-2.     V.-P.  1888-9.) 

1872  Peaece,  Joseph  Chaning,  M.D.,  CM.,  Montague  House,  St.  Lawrcnce- 
on-Sea,  Kent. 

1863  Peaeson,  David  K.,  M.D.,  23,  Upper  Phillimore-place,  W. 

1879  Peel,  Robeet,  130,  Collins-street  East,  Melbourne,  Victoria. 

1889  Penbeethy,  John,  Royal  Veterinary  College,  Camden  Town,  N.W. 

1887  Peneose,  Feancis  George,  M.D.,  4,  Harley-street,  W. 

1884  Pepper,  Augustus  Joseph,  M.B.,  CM.,  13,  Wimpole-street,  W. 

1888  Peery,  Edwin  Cooper,  M.D.,  Superintendent's  House,  Guy's  Hospital, 

S.E. 
1878  Philipps,  Sutherland   Rees,   M.D.,  St.  Anu's-beatli,  Virginia  Water, 
Chertsey. 

1871  Phillips,  Charles  Douglas  F.,  M.D.,  10,  Henrietta-street,  W. 

1878  Phillips,  John  Walter,  30,  Stanley-street,  West  Melbourne,  Victoria. 
1863  Pick,  Thomas  Pickering,  18,  Portmau-street,  W.     (C  1870-1.     V.-P. 

1885-7.) 
1893  Pinkeeton,  Robeet  A.,  M.A.,  M.D.,  71,  Craven-park,  Harlesdon,  N.W. 
1867  Pitt,  Edward  G.,  M.D. 
1884  Pitt,  George   Newton,   M.D.  (Hon.  Secretary),  24,  St.   Tliomas's- 

street,  S.E.     (C.  1890-2.) 
1876  Pitts,  Beenaed,  M.A.,  M.C,  109,  Harley-street,  W.     (C  1888-90.) 
1887  Pitts,  Robert  ZACCiifius,  Springfield,  Chelmsford. 

1883  Poland,  John,  4,  St.  Thomas's-street,  Southwark,  S.E. 

1882  Pollard,  Bilton,  M.15.,  B.S.,  24,  Harley-street,  VV.     (C  1895). 
L1846  Pollock,  George  D.  (Trustee),  35,  Chester-square,  S.W.      (S.  1850-3. 

C.  1854-6.     V.-P.  1863-5.     P.  1875-6.) 
1850  Pollock,   James   Edward,   M.D.,   52,   Upper    Brook-street,     W.     (C. 

1862-4.     V.-P.  1879-81.) 
1870  PooEE,  Geoege  Vivian,  M.D.,  30,  Wimpole-street,  W.     (C.  1883-5.) 
1876  Poet,  Heineich,  M.D.,  48,  Finsbury-square,  E.C 


XXII 

Elected 

11879  PoTTEE,   Henet   Peect,   St.   Mary   Abbotts'    Infirmary,   Marloes-road, 
Kensington,  W. 
1866  Powell,  Richaed  Douglas,  M.D.,  62,  Wimpole-streot,  W.     (C.  1873-5, 

lSSl-3.     S.  1877-9.     V.-P.  1887-8.) 
1884  PowEB,  D'Aect,  M.A.,  M.B.,  26,  Bloomsbury-squarc,  W.C.     (C.  1891-3.) 
1865  Power,  Heket,  37a,  Great  Cumberland-place,  W.     (C.  1876-7.) 

1887  Pkatt,  William  Suttox,  Weedon,  Northamptonshire. 
1884  Peice,  J.  A.  P.,  M.D.,  41,  Castle-street,  Reading. 

L1856  Peiestlet,  Sir  William  Overend,  M.D.,  17,  Hertford-street,  W. 

1888  Primrose,  Alexander,  M.B.,  CM.  196,  Simcoe-street,  Toronto,  Canada. 
1882  Pringle,  J.  J.,  M.B.,  CM.,  23,  Lower  Seymour-street,  W. 

L1848  Puenell,  Johk  James,  Woodlands,  Streatham-hill,  S.W.     (C  1858-61.) 

1865  Pye-Smith,  Philip  Henry,  M.D.,   F.R.S.,  48,   Brook-street,  W.      (C. 

1874-7.     V.-P.  1890-1.) 

lO.M.  Quain,  Sir  Richard,  Bart.,  M.D.,  LL.D.,  F.R.S.  (Trustee),  67, 
Harley-street,  W.  (C  1846-51.  S.  1852-6.  T.  1857-68.  Pres. 
1869-70.     V.-P.  1871-3.) 

1872  Ralfe,  Chaeles  Heney,  M.D.,  M.A.,  26,  Queen  Anne-street,  W.     (C 

1877-9.) 
1857  Ranke,  Heney,  M.D.,  Munich. 

11890  Ransom,  William  Beamwell,  M.D.,  The  Pavement,  Nottingham. 
1891  Ratcliffe,     Joseph     Riley,     M.B.,    CM.,     The   General   Hospital, 

Birmingham. 

1887  Raven,  Thomas  Francis,  Broadstairs,  Kent. 

1870  Ray,  Edwaed  Reynolds,  Dulwich  Village,  S.E. 

1875  Reid,  Robert  William,  M.D.,  CM.,  8,  Queen's-gardens,  Aberdeen. 

1881  Rennee,    William,    M.R.C.S.,  Wilberforce-street,   Free    Town,    Sierra 

Leone. 
1893  Rennie,  George  Edwaed,  16,  College -street,  Hyde-park,  Sydney,  N.S.W. 
1854  Reynolds,  J.   Russell.   M.D.,   F.R.S.,   38,   Grosveuor-street,  W.     (C 

1868-9.) 

1866  RiviNGTON,  Walter,  M.S.,  95,  Wimpole-street,  W. 

J1865  Roberts,  David  Lloyd,  M.D.,  11,  St.  John's-strect,  Manchester. 

1871  Roberts,  Frederick  Thomas,  M.D.,  102,  Harley-street,  W.     (C  1883-5.) 
1878  Roberts,  William  Howland,  M.D.,  Surgeon,  Madras  Army. 

1888  Robertson,  Robert,  M.D.,  The  Bungalow,  Ventuor,  Isle  of  Wight. 
1885  Robinson,  Aethue  Heney,  M.D.,  Mile  End  Infirmary,  Bancroft-road,  N.E. 

1887  Robinson,  Heney  Betham,  M.D.,  1,  Upper  Wimpole-street,  W. 

1882  Robinson,  Tom,  M.D.,  9,  Princes-street,  Cavendish-Square,  W. 

1888  RoLLESTON,  H.  D.,  M.D.,  M.A.,  13,  Upper  Wimpole-street,  W.  (C  1894-5.) 
11858  Rose,  Heney   Cooper,  M.D.,   Penrose   House,  Hampstead,  N.W.     (C 

1873-4.) 

1876  Rose,  William,  M.B.,  B.S.,  17,  Harley-st.,  W. 

1875  RossiTER,  George  Feedeeice,  Cairo  Lodge,  Weston-super-Mare. 


XXIII 

Elected 

11877  Roth,  Beenaed,  29,  Queen  Anne-street. 

1888  RouGHTON,  Edmund  Wilkinson,  33,  Westbourne-terrace,  W. 

1891  RotriLLAED,  Laueent  Antoine  John,  M.B.,  St.  Thomas's  Hospitsd,  S.K. 

1887  Rot,  Chaeles  Smart,  F.R.S.,  M.D.,  M.A.,  University  of  Cambridge. 

1891  Ruffee,  Maec  xYemand,  M.D.,  5,  York-terrace,  Regent's- park,  N.W. 

1891  Russell,  William,  M.D.,  46,  Albany-street,  Edinburgh. 

1869  RuTHEBFOED,  WiLLiAM,  M.D.,  F.R.S.,  14,  Douglas-crescent,  J'dinburgh. 

1853  Saltee,  S.  James  A.,  M.B.,  F.R.S.,  Basiugfield,  near  Basingstoke,  Hants. 
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ANNUAL  EEPOET  OF  COUNCIL, 
1894-95. 

PRESENTED  AT  THE  ANNUAL  MEETING,  MAY  21st,  1S95. 


Your  Council  has  to  report  that  fifteen  new  members  have  been 
elected  during  the  past  session. 

Dr.  C.  Thiersch  and  Dr.  C.  Ludwig,  both  of  the  University  of 
Leipzig  and  honorary  members  of  the  Society,  have  died  during 
the  past  year. 

The  Society  has  lost  by  death  comparatively  few  of  its  membei's, 
although  it  has  to  deplore  the  loss  of  some  of  its  most  illustrious 
workers.  The  members  who  have  died  are  Sir  George  Buchanan, 
Mr.  Arthur  Durham,  Mr.  Hulke,  and  Dr.  Bevan  Kake.  Mr.  Hulke 
joined  the  Society  in  1854,  and  held  the  offices  of  Hon.  Sec, 
Treasurer,  Vice-President,  and  President,  whilst  Mr.  Durham 
and  Sir  George  Buchanan  had  each  filled  the  office  of  Vice- 
President. 

Eight  members  have  resigned. 

The  Council  note  with  much  satisfaction  the  steady  increase  of 
the  experimental  work  brought  before  the  meetings,  and  trusts 
that  members  of  the  Society  engaged  in  research  work  at  the 
various  laboratories  recently  equipped  in  London  will  continue  to 
bring  their  results  to  enrich  the  '  Transactions  '  and  add  to  the  in- 
terest of  the  meetings. 

The  finances  of  the  Society  ccmlinue  in  a  very  satisfactory  con- 
dition. The  income  of  the  current  year  was  £497  6s.  lid.;  the 
expenditure,  after  investing  the  life  composition  fees,  iJ511  IS.*?.  5(/., 
the  small  deficit  being  due  to  the  inclusion  in  the  current  expendi- 
ture of  the  sum  of  .£34  7s.  6d.,  wliicli,  as  will  be  seen  on  reference 
to  the  balance-sheet,  is  a  special  charge,  which  will  not  recur  in 
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future  years,  and  is  due  to  the  fact  that  iu  respect  of  the  items 
marked  with  an  asterisk  in  the  balance-sheet  the  payments  are  for 
a  year  and  a  half  instead  of  for  the  current  year.  In  the  absence 
of  this  charge  there  would  be  a  balance  to  the  good  on  the  year's 
working  of  £20  Is.  Od. 

The  amount  of  money  invested  in  Consols  has  increased  from 
jeil8-4  lis.  2d.  to  ^£1214  3s.  2d.,  whilst  the  present  balance  in  hand 
is  £139  18s.  2^. 

F.  W.  Pavy. 
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LIST   OF   SPECIMENS   AND   REPORTS 

BROUGHT    BEFORE  THE    SOCIETY  DURING    THE    SESSION    1894-5. 


I.  DISEASES,   ETC.,  OF  THE   NERVOUS   SYSTEM. 

PAGE 

1.  Pachymeningitis    -witli    atrophy    of   tlie    cerebral  convo- 

lutions in  a  syphilitic  infant 

By  J.  Walter  Carr,  M.D.         1 

2.  Haematoma  of  the  dura  mater 

By  W.  P.  Herringham,  M.D.         4 
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I.  DISEASES,  ETC.,  OF  THE  NERVOUS  SYSTEM. 

1.   Case  of  serous  pachymeningitis  with  atrophy  of  the  cerebral 
convolutions  in  a  syphilitic  child.     {Card  specimen.) 

By  J.  Waltee  Carr,  M.D. 

THE  specimen  consists  of  the  calvarium  and  brain  of  a  female 
child  aged  19  months. 

The  bii'th  of  the  child  was  natural  and  easy,  no  instruments 
being  used,  and  no  history  could  be  obtained  of  any  subsequent 
injury. 

There  was  a  strong  syphilitic  history ;  the  father  had  had 
syphilis  when  in  the  army  ;  the  mother  had  had  four  miscarriages, 
and  this  was  her  first  living  child.  When  seven  weeks  old  the 
child  came  under  treatment  at  the  Victoria  Hospital  for  Children, 
Chelsea,  for  well-marked  congenital  syphilis ;  she  was  very  anaemic, 
and  for  many  months  had  snuffles  and  nasal  discharge.  Despite 
continuous  mercurial  treatment  she  had,  a  few  weeks  before  death, 
signs  of  slight  epiphysitis  of  the  lower  end  of  each  femur,  which 
subsided  in  two  or  three  weeks. 

The  mother  stated  that  from  two  weeks  old  she  was  liable  at 
frequent  intervals  to  convulsive  attacks,  which  were  sometimes 
very  severe  ;  that  she  never  took  much  notice,  never  sat  up  alone, 
and  at  the  time  of  her  death  was  like  an  infant  three  months  old ; 
no  rigidity  was  ever  noticed. 

Death  occurred  rather  suddenly  on  December  31st,  1894,  and  at 
the  autopsy  was  found  to  be  due  to  dift'use  pneumonia  affecting 
both  lungs ;  all  other  organs  in  the  chest  and  abdomen  were 
normal. 
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2  NERVOUS    SYSTEM. 

There  were  very  slight  rachitic  changes  in  the  bones ;  the  fonta- 
nelle  was  not  quite  closed. 

The  head  was  not  enlarged,  but  the  bones  were  slightly 
thickened. 

The  dura  mater  ajipeared  normal  externally,  but  was  lined  on 
its  inner  side  by  a  thin  membrane,  thickest  over  the  vertex,  and 
becoming  gradually  thinner  towards  the  base  ;  it  could  be  stripped 
off  the  dura  fairly  readily ;  on  its  inner  aspect  it  presented  a 
peculiar  gelatinous  appearance  and  consistence.  There  was  also  a 
good  deal  of  thick  gelatinous  material  over  the  convolutions  and 
at  the  base  of  the  brain,  with  slight  excess  of  subarachnoid  fluid. 
Under  the  microscope  the  membrane  was  found  to  consist  of  a 
finely  fibrillated  connective  tissue,  with  no  evidence  of  any  recent 
haemorrhage. 

Pia  mater  and  vessels  normal;  no  sign  of  any  gummata  at  base 
of  brain. 

Weight  of  brain  18  oz.  (the  normal  weight  in  a  child  of  eighteen 
months  being  about  30  oz.). 

There  was  very  marked  pallor,  depression,  and  hardening  of  the 
convolutions  on  each  side  in  the  region  of  the  Sylvian  fissures ;  on 
the  right  side  the  affected  area  reached  upwards  from  the  posterior 
limb  of  the  Sylvian  fissure  to  the  upper  limit  of  the  mid-frontal 
convolution,  and  backwards  almost  to  the  angular  gyrus.  On  the 
left  side  the  convolutions  involved  were  those  more  immediately 
surrounding  the  posterior  limb  of  the  Sylvian  fissure — viz.  the 
superior  temporo-sphenoidal,  angular,  supra-marginal,  the  lower 
ends  of  the  ascending  parietal  and  ascending  frontal,  and  the 
convolutions  of  the  island  of  Reil.  The  convolutions  elsewhere 
were  pale,  but  otherwise  natural. 

On  cutting  into  the  brain  the  lateral  venti'icles  were  not  dilated, 
but  on  the  left  side  the  upper  part  of  the  island  of  Reil  was 
occupied  by  a  cavity  of  irregular  shape  about  three  quarters  of  an 
inch  long  by  half  an  inch  from  above  down,  and  extending  into  the 
convolutions  above  and  overhanging  the  insula.  This  cavity  was 
occupied  by  a  network  of  very  thin  membranous  connective  tissue, 
and  did  not  contain  any  fluid  or  show  any  sign  of  haemoiThage. 

The  spinal  cord  and  its  membranes  appeared  normal. 

The  case  was  probably  one  of  serous  pachymeningitis,  described 
by  Dr.  Gowers  ('  Diseases  of  the  Nervous  System,'  vol.  ii, 
p.  328)  as  a  very  rare  condition,  met  with  in  young  children  and 
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general  paralytics,  in  which  a  membranous  layer  lines  the  dura 
mater  and  is  continuous  at  the  base  with  a  thinner  layer  that 
covers  the  arachnoid,  with  more  or  less  fluid  between  the  two, 
constituting  external  hydrocephalus,  and  with  or  without  com- 
pression atrophy  of  the  brain. 

I  can  find  no  description  of  a  precisely  similar  case.  In  vol. 
xlii  of  the  '  Transactions'  of  this  Society  Dr.  Wheaton  records  the 
case  of  an  infant,  aged  seven  months,  with  a  similar  membrane 
beneath  the  dura  mater,  but  also  sixteen  ounces  of  fluid,  and  the 
hemispheres  were  uniformly  shrunken.  There  was  an  enlarged 
spleen,  but  no  other  distinct  evidence  of  syphilis. 

Several  cases  of  cerebral  atrophy  in  children  have  also  been 
described;  in  vol.  xl  of  the  'Transactions'  Dr.  Angel  Money 
records  one  in  a  child  aged  four  years.  There  was  syphilitic  menin- 
gitis, both  the  dura  mater  and  the  pia  arachnoid  being  thickened 
and  adherent  to  each  other ;  there  was  disease  of  the  arteries  and 
wasting  and  sclerosis  of  the  right  motor  area.  Ash  by  and  Wright 
('Diseases  of  Children,'  p.  423)  describe  sclerosis  of  the  brain 
as  "  more  often  local  than  general,  and  mostly  secondary  to  some 
inflammatory  lesion  or  softening.  ...  In  rare  cases  the  whole  or 
greater  part  of  the  brain  is  shrunken  and  indurated,  as  the  result 
of  a  meningo-encephalitis  occurring  during  intra-uterine  life,  or 
shortly  after  birth;  such  cases  are  probably  syphilitic."  They 
mention  one  case,  that  of  an  idiot  aged  twenty  months,  who  had 
suffered  from  convulsions,  and  in  whom  the  entire  convex  surface 
of  the  brain  was  hard  and  shrunken. 

In  my  case  the  meningitis  was  j^robably  specific,  and  the  cere- 
bral atrophy  and  sclerosis  secondary  ;  the  cavity  in  the  left  hemi- 
sphere might  have  been  due  to  softening. 

Congenital  syphilis  is  usually  supposed  to  be  a  rare  cause  of 
idiocy,  but  the  case  illustrates  the  possibility  of  its  being  so,  and 
also  at  least  one  way  in  which  the  mental  impairment  may  be  pro- 
duced. January  15th,  1895. 
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2.  Hematoma  of  the  dura  mater. 
By  W.  P.  Herringham,  M.D. 

AE.  T— ,  a  boy  aged  2,  was  admitted  to  St.  Bartholomew's 
•  Hospital,  under  Dr.  Hensley,  for  anaemia  and  an  enlarged 
spleen,  aud  died  four  months  later  with  the  same  symptoms.  The 
liver,  treated  with  feri-ocyanide  of  potassium  and  hydrochloric 
acid,  gave  in  an  extreme  form  the  blue  reaction  characteristic  of 
pernicious  ansemia.  The  skull  shows  the  bones  described  by 
Parrot  as  characteristic  of  syphilis.  No  other  sign  of  this  disease 
was  present.     The  dura  mater  shows  two  conditions : 

1.  Blood  adherent  to  its  inner  surface,  both  in  small  flecks,  and 
also  in  two  large  j^atches  in  the  frontal  regions  symmetrically 
placed,  and  lying  immediately  internal  to  the  frontal  bosses  before 
mentioned.  Since,  however,  the  internal  table  of  the  skull  and 
the  externa]  layer  of  the  dura  mater  are  both  natural,  it  appears 
improbable  that  the  haemorrhage  is  dependent  upon  the  existence 
of  the  nodes. 

2.  Haemorrhage  in  the  tissue  of  the  dui*a  mater  itself,  both 
near  the  aforesaid  haematomata  and  also  in  other  parts,  especially 
in  the  falx  cerebri.  The  arachnoid  membrane  was  natural  and 
quite  free  from  blood. 

These  haematomata  have  been  amply  treated  of  late  by  Dr. 
Wynne  ('  Trans.  Path.  Soc.,'  vol.  xliii).  Dr.  Newton  Pitt  (ibid.),  and 
Dr.  Wilson  (ibid.,  vol.  xlv).  More  than  one  soui'ce  has  been  assigned 
to  the  haemorrhage,  but  the  mode  of  their  production  still  remains 
doubtful.  This  specimen  is  shown  because,  in  this  instance,  the 
condition  of  the  dura  mater  points  clearly  to  that  membrane  as 
the  origin  of  the  haemorrhage. 

December  4<^,  1894. 
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3.  A  large  subdural  hemorrhage  occurring  in  a  case  of 
infantile  scurvy. 

By  William  Wallis  Ord,  M.D. 

WB — ,  a  male  infant  aged  11  mouths,  was  brought  to  my 
•  out-patients  at  the  Victoria  Hospital,  Chelsea,  on  October 
29th,  1894.  The  family  history  was  good ;  there  was  no  evidence 
to  be  obtained  of  syphilis,  tubercle,  or  haemophilia.  The  boy  was  a 
twin ;  there  was  one  elder  child,  who  was  in  good  health.  The 
twins  had  been  brought  up  on  a  proprietary  food  from  their  birth, 
and  the  mother  stated  that  she  had  prepared  it  conscientiously 
according  to  the  directions,  i.  e.  with  a  small  quantity  of  milk,  not 
more  than  half-pint  in  twenty-four  hours.  The  only  difference 
that  was  noted  in  the  behaviour  of  the  twins  was  that  the  patient 
often  vomited  his  food,  while  his  brother  never  did.  The  latter 
was  subsequently  brought  up  to  the  hospital,  and  was  found  to 
be  markedly  rachitic,  but  showed  no  sign  of  scurvy. 

On  examining  the  patient  there  was  apparent  a  marked  ricketty 
deformity  of  the  skull,  there  being  four  well-marked  cranial  bosses 
surrounding  a  widely  open  fontanelle;  the  head  was  not  tender, 
and  there  was  no  craniotabes.  The  bones  of  the  extremities  were 
unaffected,  and  no  history  could  be  elicited  of  the  child  ever 
having  screamed  when  being  washed  or  handled.  Scattered  over 
the  trunk  and  limbs  were  bluish-purple  subcutaneous  haemorrhages, 
varying  in  size  from  a  pin-point  to  a  shilling ;  they  were  irregularly 
distributed,  and  not  very  numerous.  These  had  been  first  noticed  in 
August,  and  had  been  increasing  lately  in  number  ;  there  were  a  few 
raised  ulcerated  nodules  around  the  anus.  There  were  two  lower 
incisors  cut ;  the  gum  around  these  was  swollen,  rather  bluish  in 
appearance,  and  bled  easily.  At  the  margin  of  the  upper  gum  were 
two  or  three  slightly  raised  bluish  prominences.  This  gum  also  was 
apt  to  bleed  when  the  child  was  ted.  There  was  a  slight  bulging 
of  the  right  upper  eyelid,  with  a  bluish  stain  showing  through  the 
skin,  but  no  real  proptosis. 

The  child  was  at  once  admitted,  and  put  on  a  diet  of  peptonised 
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milk  and  fresh  meat  juice,  with  lemon  juice.  There  was  found  a 
slight  enlargement  of  both  liver  and  spleen,  with  great  general 
anaemia ;  otherwise  the  physical  signs  were  normal,  and  the  urine 
contained  neither  blood  nor  albumen. 

The  child  at  first  improved  in  condition,  and  began  to  be  bright 
and  lively.  The  haemorrhages  Avere  practically  all  absorbed  by 
November  12th,  and  no  fresh  ones  made  their  appearance.  During 
November  there  were  irregular  rises  of  temperature,  as  high  as 
103'2°,  without  obvious  cause.  There  was  occasional  vomiting,  and 
towards  the  middle  of  the  month  a  very  obstinate  and  intractable 
diarrhoea  made  its  appearance.  The  rash  around  the  anus  dis- 
appeared without  any  specific  treatment ;  the  anaemia  increased, 
and  the  child  began  to  lose  flesh.  An  examination  of  the  blood 
was  made  on  November  28tli,  which  showed  that  there  were 
1,420,000  red  corpuscles  and  20,000  white  coi-puscles  to  the  cubic 
millimetre,  with  only  10  per  cent,  of  normal  haemoglobin.  On 
December  2nd,  the  second  of  two  days  of  intense  fog,  the  tem- 
perature rose  to  104°,  and  there  were  marked  signs  of  bronchitis 
in  the  right  lung.  He  became  rapidly  worse,  and  died  at  8  p.m. 
on  December  3rd. 

The  medicinal  treatment  adopted  consisted  in  the  administration 
of  the  citrate  of  iron  and  quinine  whenever  the  diarrhoea  allowed ; 
arsenic  was  only  given  for  a  few  doses  towards  the  end  of  No- 
vember. 

Autopsy  (December  5th,  3.30  p.m.). — Body  extremely  pallid ;  no 
post-mortem  staining ;  no  rigor  mortis  ;  a  few  faint  traces  of  sub- 
cutaneous haemorrhages  on  the  abdomen.  On  opening  the  body 
there  was  a  considerable  amount  of  subcutaneous  fat  of  normal 
appearance. 

Right  lung :  the  upper  and  lower  lobes  were  solid  and  airless, 
sinking  in  water  ;  the  middle  lobe  was  cedematous. 

Left  lung :  there  was  a  large  number  of  subpleural  hemorrhages 
scattered  over  the  surface,  not  extending  deeply  into  the  lung 
tissue ;  there  was  one  deej^-seated  haemorrhage  of  recent  date  in 
the  lower  lobe  ;  both  lobes  showed  signs  of  bronchitis. 

Heart :  considerable  hypertrophy  of  left  ventricle ;  no  valvular 
lesion ;  decolourised  clot  in  right  ventricle  ;  muscle  very  pale. 

Liver  :  large  and  anaemic. 

Spleen:  weight  2  oz.  ;  .perhaps  a  little  pale,  but  otherwise 
nonnal. 
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Kidneys :  large  and  pale ;  capsule  easily  detachable. 

Stomacb :  studded  internally  with  numerous  small  submucous 
haemorrhages  of  various  dates;  no  ulceration. 

Intestines  :  normal ;  no  haemorrhages  or  ulceration. 

The  mesenteric  glands,  especially  those  of  the  sigmoid  meso- 
colon, were  enlarged  and  fleshy,  and  showed  on  section  central 
haemorrhages  ;  no  other  haemorrhages  were  found  in  the  abdomen. 

On  removing  the  skull-cap  a  large  quantity  of  clear  slightly 
stained  fluid  escaped  ;  the  calvaria  was  found  lined  throughout  by 
a  bright  red  subdural  blood-clot,  thicker  on  the  right  side,  and 
not  descending  lower  than  the  incision  in  the  skull  except  for  a 
short  distance  over  the  right  orbit,  and  also  over  the  left  squamous 
bone ;  save  at  these  points  the  clot  was  entire ;  there  was  no 
sign  of  haemorrhage  at  the  base  of  the  skull.  The  brain  was  dis- 
torted, and  the  cerebral  hemispheres  deeply  cupped,  especially  the 
right. 

The  orbital  haematoma  had  disapi^eared  except  for  a  slight  stain- 
ing of  the  tissues  above  the  eye. 

The  long  bones  were  unaffected ;  epiphyses  normal  in  size,  and 
not  soft  or  spongy  on  section ;  no  haemorrhages. 

There  was  well-marked  beading  of  the  ribs,  but  no  marked  de- 
formity of  chest ;  the  rib  cartilages  on  section  were  gelatinous  and 
vascular. 

There  are  several  points  of  great  interest  in  this  case.  First  as 
regards  the  history,  the  patient  having  been  brought  up  on  a  food 
that  was  not,  as  Dr.  Barlow  happily  taught  us  to  say  the  other  day, 
a  "  living  food,"  the  amount  of  milk  used  in  its  preparation  being 
small,  and  its  benefit  often  lost  on  account  of  the  vomiting.  In  the 
second  place,  the  large  size  of  the  haematoma,  Avithout  any  symptom 
pointing  to  intra-cranial  pressure  arising  during  life.  Third,  the 
freedom  from  trouble  of  the  long  bones,  a  circumstance  which,  as 
Dr.  Barlow  pointed  out  in  his  recent  Bradshaw  Lecture,  would  at 
one  time  have  militated  against  the  diagnosis  of  scurvy.  Un- 
doubtedly the  limbs  are  first,  and  chiefly,  affected  in  the  majority 
of  cases ;  but,  as  both  Dr.  Barlow  and  Dr.  Sutherland  have  pointed 
out,  extensive  haemorrhages  may  take  i:)lace  in  connection  with  the 
cranial  bones,  the  bones  of  the  extremities  being  unaffected. 
Finally,  the  fact  that  of  twin  brothers,  brought  up  quite  iden- 
tically in  the  matter  of  care  and  nourishment,  one  should  develop 
scurvy  and  rickets,  the  other  even   more  marked  rickets  but  no 


NERVOUS    SYSTEM. 


scurvy,  affords  another  proof,  if  one  were  wanted,  of  the  non- 
epidemic  nature  of  this  disease.  December  ISth,  1894. 


4.  Case  of  cerebrospinal  meningitis.     {Card  specimen.) 
By  E.  a.  Hebb,  M.D. 

HW — ,  male  aged  9  months,  was  admitted  under  Dr.  Donkin 
•     on  November  6th,  1894. 

The  child  was  quite  well  up  to  the  evening  of  October  27th, 
when  at  10  p.m.  it  was  suddenly  seized  with  vomiting  and  diar- 
rhoea ;  the  motions  were  yellow  and  offensive.  On  October  29th 
there  was  severe  general  tenderness,  so  that  the  child  screamed 
when  touched ;  there  was  pain  at  the  back  of  the  head  and  retrac- 
tion. It  had  frequent  sweatings  and  was  very  restless  at  nights. 
On  November  3rd  the  mother  noticed  that  the  right  elbow  was 
swollen  and  shiny;  it  was  not  red,  nor  did  it  pit  on  pressure. 
There  was  no  cough  and  no  dyspnoea. 

The  child  had  been  fed  from  the  breast  only.  The  parents  live 
in  Chapel  Street,  Brixton,  where  during  the  past  twelve  months 
"  the  drains  have  been  bad,"  but  have  recently  been  relaid.  During 
the  past  year  cases  of  diphtheria  and  scarlet  fever  have  occurred  in 
the  house.  The  child's  brother  is  well  and  the  parents  quite 
healthy. 

On  admission  the  child  was  found  to  be  well  nourished.  Tem- 
perature 103°.  Heart  and  lungs  normal.  There  was  considerable 
general  tenderness,  the  child  screaming  when  touched.  This  was 
more  marked  about  the  right  elbow  than  elsewhere,  and  the  right 
arm  seemed  more  helpless  than  the  left.  There  was  at  this  time 
no  noticeable  swelling  of  the  joints.  The  anterior  fontanelle  was 
widely  open,  bulging  and  tense.  After  admission  the  temperature 
became  intermittent,  varying  from  between  99°  and  104°.  There 
was  occasional  vomiting,  and  the  bowels  were  freely  open.  No 
optic  neuritis.  On  November  12th  general  rigidity  set  in ;  left 
pupil  larger  than  right ;  the  child  is  apathetic  and  drowsy ;  does 
not  scream  or  object  when  examined.      14th. — The  rigidity  has 


CASE    OF    CEREBRO-SPINAL    MENINGITIS.  9 

increased,  and  there  is  well-marked  opisthotonos ;  external  stra- 
bismus. Pulse  rapid,  regular.  Eespirations  regular.  16th. — 
Extensive  stomatitis.  Child  more  drowsy  ;  swallowing  much  im- 
paired.    17th. — General  convulsions. 

Died  8.35  p.m.  Temperature  during  last  three  days  descended 
to  97° — 100°.     Urine  acid;  no  albumen. 

Post-mortem  examination  made  forty -two  hours  after  death. 
Body  emaciated.  Post-mortem  decomposition  just  commencing. 
Body  flaccid.  Testicles  in  canals.  Bulgings,  size  of  pigeon's  egg, 
on  inner  side  of  both  elbow- joints.  Fluctuation  in  both  swellings 
with  grating  in  joints  on  rotation.  On  opening  these  joints  about 
three  quarters  of  au  ounce  of  thick,  slightly  sanious  pus  was  eva- 
cuated from  each.  In  both  part  of  the  coronoid  and  olecranon 
processes  are  necrosed.  The  left  foot  is  swollen  and  boggy,  both  on 
the  plantar  and  dorsal  aspects,  and  the  skin  around  the  big  toe- 
joint  is  thin  and  bluish.  There  is  fluctuation  and  grating  in  this 
joint ;  and  the  ends  of  the  metatarsal  and  phalangeal  bones  are 
bare  and  rough.  There  is  about  half  an  ounce  of  sanious  pus  in 
the  joint,  and  a  diffuse  abscess  of  the  sole  and  dorsum  of  the  foot. 
Other  joints  nil. 

Anterior  fontanelle  large,  but  no  evidence  of  rickets.  Cranial 
bones  dry  and  white.  Brain  32  oz. ;  convolutions  flattened.  Fluc- 
tuation marked.  Almost  the  whole  of  the  cerebral  and  cerebellar 
surfaces  are  covered  with  yellow  purulent  lymph,  which  is  thickest 
about  the  middle  line  of  base  and  vertex.  The  purulent  lymph, 
which  is  subarachnoid  iu  distribution,  spreads  also  all  the  way 
down  the  spinal  cord  on  the  posterior  aspect,  of  which  there  is 
quite  a  large  collection.  There  is  much  turbid  and  purulent  fluid 
in  the  lateral  ventricles,  and  in  the  wall  of  the  right  descending 
cornu  there  is  a  large  area  of  septic  hsemorrhagic  iuflammation. 
Both  middle  ears  are  filled  with  greenish-yellow  pus.  Tonsils  nil. 
Whole  of  the  lower  lobe  of  left  lung  is  purple  and  consolidated 
(recent  broncho-pneumonia).  Rest  of  lungs  and  pleurae  normal. 
In  front  of  thymus  there  is  a  diffuse  collection  of  pus. 

Heart  1^  oz.,  and  pericardium  normal.  Abdominal  viscera 
febrile,  otherwise  nil. 

Microscopical  examination  of  the  pus  (subarachnoid  and  from 
joints)  showed,  when  stained  with  alkaline  methylene  blue,  large 
numbers  of  very  small  cocci,  ovalish,  often  in  pairs,  free  in  the 
plasma ;  arrangement  diffuse  and  scattered ;  no  clumps  or  chains. 
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Many  are  surrounded  by  a  halo,  but  a  definite  capsule  is  uncertain. 
The  cocci  ai-e  quite  decolourised  by  Gram's  method. 

From  the  ordinary  cocci  of  suppuration  the  microbe  of  this 
case  is  distinguished  by  its  arrangement,  size,  and  colour  reaction. 
From  the  Diplococcus  pneumonise,  Fraenkel,  by  its  shape  and  colour 
reaction.  From  Biplococmis  intracellularis,  Weichselbaum,  in  that 
this  latter  usually  occurs  in  pairs  (though  it  is  seen  in  clumps  and 
solitary)  ;  it  is  almost  invariably  within  the  cells.  From  the 
microbe  of  suppurative  meningitis,  described  by  Neumann  and 
Schiffe,  in  that  this  latter  is  really  a  bacillus  2  fx  long. 

Neither  of  the  last  two  organisms  stains  with  Grram's  method. 
It  is  quite  different  from  the  Streptococciis  meningitis  described 
by  me  in  volume  xlv,  p.  10,  of  these  '  Transactions,' 

December  I8th,  1894. 


5.  Some  gross  lesions  in  the  brains  of  lunatics,  with  remarks 
upon  the  frequency  with  which  the  tivo  sides  of  the  brain  are 
affected. 

By  Cecil  F.  Beadles. 

THESE  five  brains  are  shown  as  illustrating  some  of  the  grosser 
lesions  that  are  to  be  met  with  in  the  brain  of  the  insane 
after  death.  The  relation  which  they  bear  to  the  mental  aberration 
is  often  anything  but  clear,  for  more  or  less  similar  lesions  may  at 
times  be  found  in  persons  dying  non-insane,  and  who  during  life 
may  not  have  exhibited  any  cerebral  symptoms.  They  show,  too, 
an  advanced  degree  of  some  of  the  most  common  morbid  changes 
that  are  almost  invariably  found  in  asylum  patients. 

Most  of  these  are  undoubtedly  the  result  of  vascular  lesions, 
and  I  shall  refer  to  the  frequency  with  which  such  lesions  occur  in 
various  parts  of  the  central  nervous  system. 

Cerebellar  lesions. — Specimen  1. — The  first  specimen  is  a  cere- 
bellum into  the  right  hemisphere  of  which  an  extensive  hsemorrhage 
has  taken  place.  The  right  lobe  has  been  almost  completely 
ploughed  up  by  blood  from  a  ruptured  vessel  in  its  substance,  and 
converted  into  a  large  cyst  filled  with  clotted  and  fluid  blood, 
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■which  communicated  with  the  exterior.  The  left  lobe  aud  pons 
are  somewhat  softened.  The  cerebral  hemispheres  are  fairly 
developed,  and  present  no  signs  of  haemorrhage,  but  are  likewise 
rather  softer  than  natural.  The  arteries  at  the  base  presented 
atheromatous  changes. 

This  brain  was  from  a  man  aged  sixty-five,  whose  insanity  was 
of  four  years'  duration,  having  been  admitted  into  Colney  Hatch 
Asylum  in  March,  1890.  He  was  greatly  depi'essed  and  suicidal, 
and  was  continually  rubbing  himself,  fi'om  a  delusion  that  hundreds 
of  living  creatures  existed  under  his  skin  and  were  eating  up  his 
body,  and  under  the  idea  of  allowing  them  to  escape  he  had  cut 
himself  about  in  numerous  places.  He  complained  of  a  constant 
dragging  sensation  in  the  right  loin,  which  he  believed  due  to 
cancer  of  the  kidney.  Tactile  sensation  was  impaired,  gait  slow 
and  crouching,  and  knee-jerks  increased.  He  continued  very 
desponding,  apathetic,  and  hypochondriacal ;  took  no  interest  in 
his  surroundings,  and  remained  unoccupied.  He  was  always  com- 
plaining of  constipation  without  cause,  and  had  the  belief  that  no 
passage  existed  through  his  body.  Habits  were  cleanly.  Con- 
tinuing in  the  same  state,  with  the  same  delusions  of  insects,  &c., 
remaining  unoccupied,  he  became  more  feeble,  and  died  suddenly 
in  June,  1894,  Getting  out  of  bed  during  the  night  and  com- 
mencing to  dress,  he  suddenly  fell  on  his  head  and  expired  in  a 
few  minutes.  In  this  case  the  heart  was  hypertrophied,  and  the 
aorta  with  its  valve  was  atheromatous ;  the  kidneys  were  large, 
and  their  capsules  adherent  in  places,  leaving  a  granular  surface 
on  removal. 

Death  from  hsemorrhage  into  the  cerebellum  is  very  rare  both 
in  lunatic  asylums  and  elsewhere.  In  the  post-mortem  recoi'ds  of 
Colney  Hatch  I  have  only  been  able  to  discover  nine  cases  in 
which  this  had  happened  ;  three  of  these  were  men  and  six  were 
women. 

Small  haemorrhages,  which  were  not  themselves  fatal,  aud  indi- 
cations of  old  blood  extravasations,  as  shown  by  patches  of  soft- 
ening in  this  region  of  the  brain  proper,  are  also  by  no  means 
frequent.  There  were  three  of  the  former  and  eleven  of  the  latter. 
In  addition  to  these  there  were  seven  cases  in  which  one  of  the 
cerebellar  hemispheres  was  replaced  to  a  considerable  extent,  or 
almost  entirely,  by  a  large  cyst,  much  of  whose  wall  was  formed 
merely  by  the  thickened  pia-arachnoid  membrane,  and  whose  con- 
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tents  consisted  of  clear  fluid.     It  is  probable  that   most  of  such 
cases  are  haemorrhagic  in  origin. 

Thus  we  have  a  total  of  thirty  cases  in  which  presumably 
vascular  lesions  had  occurred  in  the  cerebellum,  as  disclosed  by  an 
examination  of  3,300  brains. 

In  a  few  of  these  cases  similar  lesions  existed  elsewhere  in  the 
brain.  For  instance,  in  a  female  where  the  left  lobe  of  the  cere- 
bellum was  converted  into  a  shell  filled  with  recently  shed  blood, 
there  co-existed  a  small  haemorrhage  of  old  date  in  the  left  corpus 
striatum,  with  flattening  of  the  central  ganglia,  and  in  another 
case  a  large  cavity  below  the  left  hemisphere  was  associated  with 
a  cyst  of  smaller  size  in  the  left  side  of  the  pons. 

General  shrinking  and  hardening  of  one  lobe  of  the  cerebellum 
is  now  and  then  come  upon.  The  second  specimen  is  an  instance 
in  point. 

Specimen  2. — The  right  cerebellar  lobe  is  considerably  reduced 
in  size,  and  the  vacant  space  in  the  recent  state  occupied  by  a  large 
collection  of  fluid  within  the  thickened  pia  arachnoid.  The  arteries 
at  the  base  of  the  brain  were  much  diseased,  and  the  right  internal 
carotid  at  its  entrance  into  the  cranial  cavity  was  occluded  by  a 
calcareous  mass.  There  was  also  atrophy  of  some  of  the  cerebral 
convolutions  with  some  dilatation  of  the  ventricles. 

The  patient  was  a  female  aged  56,  whose  insanity  was  of 
only  four  months'  duration.  With  an  attack  of  two  weeks' 
existence  she  was  admitted  into  the  asylum  on  May  11th,  1888, 
in  greatly  impaired  health.  She  had  a  wild  excited  look,  had 
delusions  of  persecution,  and  was  subject  to  epileptic  fits,  of  dirty 
habits,  and  refused  food.  She  rapidly  developed  into  dementia, 
and  became  progressively  weaker.  On  August  25th  she  had  a 
series  of  severe  fits  accompanied  with  left  hemiplegia,  which, 
increasing  in  severity,  left  her  comatose.  At  the  end  of  forty- eight 
hours,  however,  she  rallied  for  a  short  time,  became  brighter 
though  restless  ;  but  deglutition  had  become  difiicult,  and  she  sank 
and  died  on  September  4th.  All  the  viscera  except  the  brain  were 
fairly  healthy,  and  no  special  lesion  was  found  after  death  to 
account  for  the  final  attack.  It  may  have  been  due  to  an  embolus, 
but  more  likely  was  the  result  of  pressure  from  fluid  on  the 
medulla. 

Unilateral  atrophy  of  the  cerebellum  to  as  great  an  extent  as 
this  has  been  observed  after  death  in  the  brain  of  sane  persons 
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who  presented  no  symptoms  during  life.  The  cause  of  this  atrophy 
is  not  always  clear.  It  may  be  a  secondary  degeneration,  but 
there  is  often  no  lesion  elsewhere  noticeable  to  the  naked  eye 
throughout  the  entire  brain.  In  the  case  just  described  it  would 
seem  that  defective  blood-supply  was  the  exciting  cause,  but  in 
some  cases  it  doubtless  is  due  to  the  contraction  that  follows  an 
old  extravasation  of  blood  into  its  substance,  while  in  others  it  may 
result  from  old  infiammatoiy  processes  in  its  neighbourhood.  It 
may  be  congenital. 

Sometimes  the  reduction  in  size  of  one  of  the  cerebellar  lobes 
is  definitely  associated  with  signs  of  an  old  vascular  lesion  in 
one  of  the  cerebral  hemispheres,  as  in  a  female,  where  shrinking 
and  hardening  of  the  left  lobe,  with  gelatinous  fluid  contained  in 
a  sac  formed  externally  by  thickened  pia  mater,  co-existed  with  an 
old  clot  the  size  of  a  bean  in  the  second  middle  frontal  gyrus  of 
the  left  side.     The  cerebellum  as  a  whole  weighed  4  oz. 

Another  case  is  that  of  a  police  constable,  aged  37,  whose  illness 
had  existed  for  eight  months  before  admission,  and  dated  from  a 
fall.  He  had  been  an  excessive  whisky  drinker,  and  although 
mental  symptoms  had  manifested  themselves  many  years  before, 
he  continued  on  duty  up  to  a  few  days  before  certification.  Melan- 
cholia, with  aural  hallucinations  and  delusions  of  suspicion  with 
suicidal  tendency,  were  the  main  features.  His  father  died  of 
softening  of  the  brain.  The  state  of  the  patient  varied  from  time 
to  time,  but  apparently  without  any  of  the  special  signs  of  cere- 
bellar disease.  At  the  close  of  two  months  he  became  very  excited 
and  violent,  after  which  he  relapsed  into  a  helpless  paralysed  con- 
dition, confused  and  unable  to  answer  any  questions,  destructive 
and  dirty  in  his  habits  and  sleepless  at  night,  and  he  died  after 
three  months'  residence  in  the  asylum,  having  been  comatose  for 
forty-eight  hours.  The  whole  brain  was  smaller  than  normal,  with 
great  atrophy  of  the  cortex  along  several  convolutions,  especially 
the  left  ascending  frontal  at  the  apex.  The  left  side  of  the  cere- 
bellum was  atrophied  and  softened,  the  medulla  shrunken  in 
appearance.  In  addition,  the  more  common  lesions  of  ventricular 
dilatation,  flattening  of  the  central  ganglia,  excess  of  fluid,  and 
thickening  of  the  membranes  were  present.  Hyi^ertrophy  of  the 
left  cardiac  ventricle,  slight  thickening  of  the  mitral  flaps,  and 
some  incompetence  of  the  aortic  valve,  with  small  fibrotic  kidneys, 
completed  the  points  of  importance.   These  cases  where  the  wasting 
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in  the  two  situations  is  on  the  same  side  do  not  fall  in  with  the 
statement  made  by  Gowers,^  that  "  atrophy  of  the  whole  of  one 
cerebral  hemisphere  is  associated  with  atrophy  of  the  opposite 
cerebellar  hemisphere,"  and  that  the  latter  may  be  associated  with 
atrophy  of  the  opposite  corpus  striatum  alone. 

In  a  female  with  the  optic  thalamus  and  cerebellar  hemisphere 
l)oth  smaller  on  the  left  side,  the  left  communicating  artery  of  the 
circle  of  Willis  was  very  small,  but  the  vertebral  on  that  side  was 
larger  than  on  the  right.  Moreover  all  the  basal  vessels  were  very 
atheromatous.  A  fatal  case  of  haemorrhage  into  the  left  side  of 
the  pons,  which  was  associated  with  reduction  in  size  of  the  right 
cerebellar  lobe,  I  shall  shortly  refer  to  more  fully. 

Seldom  in  the  asylum  do  we  get  cases  exhibiting  the  characteristic 
symptoms  of  cerebellar  disease,  such  as  vertigo,  staggering  gait, 
vomiting,  &c.  This,  in  view  of  Nothnagel's  researches,  is  doubt- 
less because  in  asylum  patients,  when  the  hind  brain  shows  signs 
of  disease,  it  is  almost  invariably  one  of  its  lobes  that  is  affected, 
and  not  its  central  portion.  Moreover  it  is  probable  that  haemor- 
rhage into  the  middle  region  of  the  cerebellum,  when  it  does  occur, 
is  usually  at  once  fatal,  so  that  indications  of  old  blood  extravasa- 
tions we  could  scarcely  expect  to  find.  I  have  found  no  cases  of 
associated  paralysis  agitans  to  support  the  theory  put  forward  by 
Hughlings  Jackson. 

This  want  of  signs  was  especially  mentioned  in  the  case  of  a 
female  where  the  right  side  was  absorbed,  and  a  large  cyst,  the  size 
of  a  green  walnut,  filled  with  clear  fluid,  pressed  upon  the  surface 
and  flattened  the  convolutions  around.  It  was  separated  from  the 
fourth  ventricle  by  a  thin  membrane  only.  The  middle  lobe  was 
not  affected.  The  heart  showed  hypertrophy  of  the  left  ventricle 
with  mitral  stenosis,  and  the  kidneys  were  cirrhosed.  The  patient 
was  admitted  in  November,  1878,  with  insanity  of  three  weeks' 
duration.  She  was  thin  and  ill-nourished,  melancholic,  and  had 
great  dread  without  apparent  cause  :  delusions  that  her  face  was 
being  burnt  to  pieces,  that  her  flesh  was  falling  off  and  her  eyes 
dropping  out,  were  prominent  and  persistent.  She  died  in  May, 
1880,  from  exhaustion  following  great  excitement,  with  dread  and 
despair  and  a  strong  wish  to  die,  having  several  times  attempted 
to  strangle  herself.  Death  took  place  in  a  semi-comatose  state 
at  the  age  of  forty -eight. 

^  '  Diseases  of  the  Nervous  System,'  vol.  ii,  p.  580. 
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I  have  already  spoken  of  the  rarity  of  central  lesions,  it  may 
therefore  be  worth  while  to  mention  the  few  of  which  I  have  found 
reference.  Amongst  the  males,  haemorrhage  is  reported  twice 
and  softening  once,  as  occurring  in  the  central  portion  of  the 
cerebellum. 

The  first  case  of  haemorrhage  was  in  a  patient  who  had  been  a 
seaman,  and  died  at  the  age  of  fifty-six,  having  been  the  subject  of 
mania  with  delusions  for  over  fourteen  years.  The  day  before  he  died 
he  had  a  severe  apoplectic  seizure,  accompanied  with  left  hemiplegia. 
In  addition  to  the  above  lesion  there  was  general  wasting  and 
softening  of  the  cerebrnm  and  hypertrophy  of  the  heart. 

The  second  is  a  patient  admitted  in  a  state  of  imbecility  with 
repeated  epileptic  fits.  His  occupation  had  been  a  carman,  and  his 
whole  manner  had  changed  of  late,  having  become  so  for  over  a 
month,  the  cause  of  which  was  unknown.  The  total  duration  of  his 
insanity  was  little  more  than  3i  months.  He  was  forty-eight  when  he 
died.  The  heart  was  fatty  with  hyjjertrophy  of  the  left  ventricle 
and  valvular  disease,  in  addition  to  marked  arterial  degeneration. 

The  case  of  softening  which  is  recorded  was  in  a  male  patient,  who 
died  at  the  age  of  sixty-three,  having  had  mania  with  epilepsy  for 
close  on  three  years.  On  admission  his  illness  was  only  of  two  weeks' 
duration.  He  was  subject  to  epileptic  attacks,  which  had  greatly 
impaired  his  memory.  Frequent  outbreaks  of  violence  occurred, 
when  he  committed  extravagant  acts,  such  as  wandering  into  the 
street  in  almost  a  nude  condition.  Nearly  a  year  passed  before  he 
had  his  first  fit  in  the  asylum,  during  which  his  left  side  was 
chiefly  implicated.  After  this  he  remained  quiet,  was  fond  of  reading, 
and  only  rarely  had  fits.  There  is  no  mention  of  any  cerebellar 
symptoms.  At  the  autopsy  there  was  found  on  the  upper  surface 
of  the  cerebellum,  in  the  middle  line,  an  area  of  red  softening 
about  the  size  and  shape  of  an  almond,  which  extended  only  a  short 
distance  from  the  surface,  and  was  covered  by  thickened  pia  mater 
and  arachnoid.  Besides  this  the  membranes  were  thickened  and 
adherent  in  patches  over  the  convex  surface  of  the  cerebral  hemi- 
spheres, and  were  with  difficulty  removed,  tearing  away  some  of  the 
grey  cortex  in  the  attempt.  The  ventricles  were  greatly  dilated 
with  clear  fluid,  and  there  was  slight  granulation  of  the  ependyma. 
The  white  substance  of  the  fornix  and  commissures  was  very 
softened  and  friable.  The  arteries  at  the  base  were  atheromatous  ; 
groat  hypei'trophy   of  the   left  side  of  the  heart,  with  advanced 
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fatty  change  but  without  valvular  disease,  was  also  present,  as  well 
as  granular  kidneys,  with  narrowed  cortices  containing  small 
cysts. 

The  only  case  that  I  have  been  able  to  discover,  where  cerebellar 
symptoms  are  distinctly  stated  as  existing,  was  in  a  female,  where 
a  sanguineous  clot  was  found  in  the  anterior  part  of  the  cerebellum 
pressing  upon  the  medulla  oblongata.  Here  there  was  atheroma 
of  the  arteries  and  of  the  aoi'tic  valve.  The  patient  was  an  inmate 
of  the  asylum  from  September,  1851,  to  November,  1870.  During 
the  greater  portion  of  this  time  she  had  been  in  a  state  of  de- 
spondency and  melancholia,  and  at  one  period  was  considered 
strongly  suicidal  in  tendency.  She  was  incoherent  and  timid  in 
nature.  On  the  date  of  death  it  is  noted  that  for  some  little  time 
past  she  had  frequently  complained  of  feeling  suddenly  giddy, 
and  had  the  impression  that  she  would  fall  down  suddenly  and 
die.  Her  health  had  been  declining  for  the  last  six  years  ;  she 
was  of  very  quiet  demeanour,  very  cleanly  in  habits,  and  very  re- 
tiring. On  the  morning  on  which  she  died  she  had  a  swoon,  but 
rapidly  recovered,  and  made  preparations  for  breakfast ;  shortly 
after,  however,  she  was  found  dead  with  her  head  reclining  on  her 
bed.     Her  age  was  sixty-five. 

Before  we  leave  the  subject  of  the  small  brain  it  is  worth  while 
to  observe  the  frequency  with  which  the  two  hemispheres  are  im- 
plicated. Of  the  cases  referred  to,  it  will  already  have  been 
noticed  that  the  left  side  was  most  frequently  mentioned.  They 
are  included  in  the  following  table  : 


Table  shoiving  the  distribution  of  thirty -four  cases  of  gross  lesions 
of  the  cerebellum.^ 


Total.           1            Male.                     Female. 

K. 

L. 

B.  1  C. 

R. 

L. 

B. 

0.  1  E. 

L. 

B.;c. 

Hsemorrhage  .         .         .         .     l 
Old  haemorrhage  indicated  by 

extravasation         .         .         .     j 
Softening  (localised)         .         .     3 
Cavity  with  atrophy         .         .     1 
General  atrophy  (excessive) 

4 

2 
5 
■i 
3 

1  3 

2  1 
1      1 
1     ... 

1 

3 
2 

1 

"2 

2     ... 

...  ]  1 
1  1  3 
...     1 

4 

2 
2 
2 

2 

1 

i 
1 

1 
1 

1   For  explanation  see  that  of  the  next  table,  p.  29.     Cases  have  not  been  in- 
cluded where  general  softening  of  one  or  both  lobes  occurred. 
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In  tlie  case  where  haemorrhage  took  place  into  both  lobes,  that 
in  the  left  proved  fatal,  while  that  in  the  i-ight  was  of  small  size. 
There  was  also  an  exti-avasation  of  blood  on  the  anterior  superior 
frontal  gyrus  the  size  of  a  bean.  The  female  in  whom  both 
cerebellar  lobes  were  much  reduced  in  size  also  had  an  old  blood- 
clot  in  the  left  temporo-sphenoidal  lobe,  but  in  the  case  where  a 
cavity  existed  on  each  side  no  other  lesion  was  present.  The 
centrally  situated  cyst  occurred  in  a  hydrocephalic  child,  whose 
case  I  shall  deal  with  later. 

Hasmorrhage  into  pons  and  medulla. — Only  one  case  of  hsemor- 
rhage  is  recorded  as  occurring  in  the  medulla  oblongata  ;  this  was  in 
a  male.  In  another  instance  an  old  haemorrhage  was  present  in  the 
medulla  in  the  vicinity  of  the  left  olivary  nucleus  of  a  female, 
associated  with  a  similar  condition  in  both  the  right  and  left 
lenticular  nuclei  of  the  cerebral  hemispheres.  Two  cases  of  localised 
softening  in  the  right  and  one  in  the  left  cms  cerebri,  and  one 
case  of  haemorrhage  in  the  left  crus  are  reported  in  females. 

With  regard  to  the  pons  Varolii,  the  cases  are  six  of  recent 
haemorrhage  and  three  of  localised  softenings  or  old  blood-clots. 
Two  of  the  former  and  two  of  the  latter  were  in  females.  In  one 
of  the  male  cases  of  haemorrhage  the  extravasation  had  spread 
through  the  peduncle  into  the  left  lobe  of  the  cerebellum. 

As  vascular  lesion  in  either  of  these  situations  is,  of  course, 
most  often  at  once  fatal,  we  should  scarcely  expect  to  find  localised 
softenings  or  cysts  with  any  frequency  in  the  pons  or  medulla  of 
lunatics'  brains.  The  degeneration  that  is  secondary  to  injury  or 
disease  of  the  great  brain  is  natm-ally  not  uncommon,  but  of  that 
I  am  not  now  speaking.  As  a  rule,  the  haemorrhage  that  has 
taken  place  into  one  or  other  of  these  regions  has  been  the  cause 
of  death  after  the  patient  has  been  some  years  insane,  and  it  is 
rarely  or  never  the  direct  cause  of  the  patient  becoming  certified. 
But  there  is  no  doubt  that  this  was  the  case  with  a  man  who  was 
lately  under  my  care  in  Colney  Hatch.  It  is  the  case  I  have 
already  referred  to  as  one  of  fatal  haemorrhage  into  the  pons 
associated  with  atrophy  of  one  lobe  of  the  cerebellum. 

The  patient  on  admission  was  in  an  excited  state,  noisy,  and 
talked  incoherently  in  an  extravagant  manner.  He  had  a  wild 
expression,  no  facial  paralysis  was  noticed,  but  there  was  continued 
movement  of  the  head  and  facial  muscles.  There  was  internal 
strabismus  of  the  left  eye ;  he  was  continually  rolling  his  eves  about, 
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and  bis  pupils  were  souiewliat  dilated,  but  equal.  Slight  general 
paresis  on  the  right  side  was  present.  His  attack  was  said  to  have 
existed  for  fourteen  days,  during  which  he  had  heen  very  violent, 
necessitating  his  confinement  in  a  padded  room.  There  had  been 
two  epileptiform  seizures.  He  was  fifty  years  of  age,  had  never 
been  insane  before,  and  had  no  hereditary  taint.  For  the  past 
two  years  he  had  been  a  private  attendant  upon  an  insane  gentle- 
man. After  admission  here  he  continued  excited  and  noisy,  striking 
the  wall  with  both  hands,  and  died  about  ten  hours  later  during  a 
paralytic  seizure.  In  the  lower  and  anterior  part  of  the  left  side 
of  the  pons  was  a  haemorrhage  of  comparatively  recent  date ;  it 
formed  a  circular  mass  of  about  half  an  inch  in  diameter,  a  central 
black  clot,  surrounded  by  softened  discoloured  brain  tissue,  pressed 
upon  the  pyramidal  tract  and  passed  slightly  into  the  medulla. 
From  its  appearance  it  had  certainly  existed  over  a  week,  and 
probably  about  a  fortnight,  and  was  undoubtedly  the  cause  of  the 
attack  in  the  first  instance.  Its  situation  corresponded  to  the 
nucleus  of  the  sixth  nerve  of  the  left  side.  Besides  this  lesion,  the 
right  cerebellar  lobe  was  reduced  in  size  to  nearly  half  that  of 
the  left,  the  latter  being  apparently  normal.  On  section  both 
lobes  seemed  of  natural  consistency,  and  neither  contained  a 
haemorrhage.  The  membranes  and  large  brain  also  looked  normal, 
except  that  the  latter  was  hardened.  Cardiac  hypertrophy  with 
mitral  stenosis  and  advanced  atheroma  of  the  aorta  and  basal 
vessels  was  present.  It  seems  scarcely  possible  that  any  relation 
existed  between  the  condition  of  the  pons  and  cerebellum,  that  of 
the  latter  having  to  all  appearances  been  long  in  existence. 

Dilated  ventricles. — A  slight  dilatation  of  the  ventricles  of  the 
brain  is  the  usual  condition  found  in  all  forms  of  insanity.  In 
this  case,  however,  the  dilatation  is  carried  to  an  unusual  degree, 
and  it  is  rarely  that  we  find  the  lateral  ventricles  so  greatly 
distended. 

Specimen  3. — Externally  the  brain  appears  of  fair  development, 
weighing,  when  fresh,  35|  oz. ;  it  was  throughout  harder  than 
natural,  and  there  were  no  signs  of  old  haemorrhage.  The  lateral 
ventricles  are  enormously  dilated,  and  filled  i\dth  fluid,  lined  by  a 
smooth  exceedingly  thick  ependyma,  which  is  slightly  detached  in 
places.  On  the  escape  of  fluid  the  cerebral  hemispheres  com- 
pletely collapsed.  The  dilatation  has  taken  place  more  especially 
outwards,  upwards,  and  backwards  at  the  expense  of  the  brain 
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substance,  and  with  disappearance  of  the  central  grey  ganglia. 
Both  hemispheres  are  equally  affected,  the  frontal  lobes  in  both 
having  least  suffered.  In  the  parietal  and  occipital  regions  thei-e 
are  places  where  the  nervous  structui'e  is  less  than  a  quarter  of  an 
inch  in  thickness,  the  grey  matter  being  exceedingly  narrow. 

Obtained  from  a  female  aged  eighty-two,  with  insanity  of  thirty- 
four  years'  duration,  who,  on  admission  in  1858,  was  an  extremely 
violent,  irritable,  and  jealous  imbecile.  Her  bodily  health  was  good  ; 
having  been  dumb  from  birth  she  was  uneducated,  and  her  intellec- 
tual powers  were  undeveloped.  She  quieted  down,  and  was 
employed  in  the  laundry.  In  1864  she  was  again  extremely  excit- 
able and  dangerous.  In  1885  she  had  developed  into  a  demented 
state,  but  was  of  clean  habits,  happy,  and  usefully  occupied  in 
the  laundry,  in  which  state  she  continued  up  to  1890,  when  her 
health  became  more  feeble,  and  she  died  in  February,  1892, 
from  pneumonia  following  influenza.  At  no  time  had  she  an 
epileptic  fit. 

It  is  possible  that  in  the  above  case  the  dilatation  of  the  ven- 
tricles was  congenital,  or  that  it  developed  soon  after  birth;  in 
fact,  it  is  very  doubtful  whether  such  extreme  cases  of  uniform 
bilateral  internal  hydrocephalus  originate  in  adult  life.  During 
life  it  is  practically  impossible  to  diagnose  such  a  condition. 
The  case  illustrates  how  a  person,  with  seemingly  little  brain  sub- 
stance, may  live  a  prolonged  life,  and  even  a  useful  existence ;  for 
this  patient  was  of  considerable  help  in  the  laundry,  where  for 
thirty  years  she  worked  with  but  a  few  brief  intervals. 

A  similar  condition  of  the  brain  is  at  times  to  be  traced  to  some 
disease  during  infancy,  usually  of  an  inflammatory  nature,  such  as 
infantile  paralysis.  This  was  so  in  a  man  who,  although  a  deaf-mute, 
had  been  sufficiently  able  to  look  after  himself  and  to  follow  the 
occupation  of  a  French  polisher  until  reaching  the  age  of  thirty.  Not 
till  then  was  it  considered  necessary  to  confine  him  in  an  asylum, 
he  having  developed  paroxysms  of  great  violence,  destroying  his 
clothes,  and  screaming  about  the  streets.  There  was  a  history  that 
when  five  years  of  age  he  Lad  a  serious  illness,  "  water  on  the  brain," 
following  a  fit,  subsequently  becoming  deaf  and  dumb.  His 
maternal  grandfather  and  uncle  were  insane.  He  had  been  a 
steady  hard-working  man  until  a  month  before  admission  to  the 
asylum  in  December,  1883.  While  here  he  was  excitable  and 
quarrelsome,  made  fantastic  gesticulations,  and  was  occasionally 
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destructive.  In  this  condition  he  continued  until  his  death  in 
March,  1884,  from  maniacal  exhaustion. 

At  the  autopsy  the  membranes  were  opaque  and  slightly 
adherent  to  the  brain,  the  convolutions  of  which  were  atrophied. 
The  ventricles  were  enormously  dilated,  so  as  to  make  the  brain 
almost  resemble  two  sacs  of  fluid.  The  brain  substance  was  ex- 
ceedingly soft,  flaccid,  and  wet.  Except  for  hepatisation  of  the 
lung  apices,  the  other  organs  were  healthy. 

In  an  imbecile  youth  aged  twenty-eight,  where  excessive  dilata- 
tion of  the  lateral  ventricles  was  found,  it  is  definitely  said  that 
the  insanity  arose  from  infantile  paralysis. 

In  a  lunatic  asylum  such  as  Colney  Hatch,  cases  of  hydroce- 
phalus are  seldom  admitted.  A  particularly  interesting  case  of  this 
kind,  however,  was  a  female  idiot  aged  twelve,  blind  and  para- 
plegic, where  the  lateral  ventricles  were  dilated  to  such  an  extent 
that  the  hemispheres  were  converted  into  nothing  more  than  cyst 
walls  with  flattening  and  wasting  of  the  convolutions,  but  which 
were  normally  planned.  The  brain  substance  was  very  pale,  and 
the  pia  mater  almost  universally  adherent.  The  calvaria  was  very 
large,  measuring  8|  inches  by  6|  inches,  and  the  bone  greatly 
thinned.  But  the  interest  of  the  case  lay  more  especially  in  the 
condition  of  the  cerebellum.  This  contained  a  cyst  as  large  as  an 
orange,  centrally  situated,  which  appeared  to  have  commenced  in 
the  roof  of  the  fourth  ventricle,  and.  involved  both  hemispheres. 
The  walls  of  the  cyst  were  of  a  reddish-brown  colour  like  old 
apoplexy,  and  it  contained  a  clear  fluid  in  communication  with  the 
ventricles.  Several  haemorrhages  had  occurred  in  its  walls,  and  a 
clot  lay  on  the  floor  of  the  fourth  ventricle.  Round  the  sides  of 
the  medulla,  and  in  the  walls  of  the  cerebellar  cyst,  was  heaped  up 
a  mass  of  what  appeared  to  be  new  growth,  pinkish  grey  in  colour, 
and  firmer  than  the  surrounding  brain  tissue.  It  was  seemingly 
of  a  sarcomatous  nature,  and  the  recent  bleeding  had  presumably 
taken  place  from  its  substance.  The  pons  was  wasted  and  flattened 
from  pressure.  The  corpora  dentata  of  cerebellum  could  not  be 
found. 

The  history  was  to  the  effect  that  the  patient  was  admitted  to 
the  asylum  in  July,  1878,  when  she  was  eight  years  old,  the  in- 
sanity being  then  of  one  year's  duration,  but  the  cause  is  stated  as 
unknown.  She  was  then  tall  for  her  age,  blind  and  paraplegic,  and 
unable  to  walk  ;  her  head  was  large  and  hydrocephalic,  her  mental 
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powers  undeveloped,  and  she  was  quite  unable  to  do  auytliiug.  All 
the  special  senses  were  imperfect,  and  she  did  not  appear  to  hear 
distinctly.  It  was  said  that  she  lost  her  sight  gradually  about  a 
year  before,  and  that  she  bad  healthy  brothers  and  sisters.  Pre- 
vious to  admission  she  had  been  very  spiteful  and  obscene  in  lan- 
guage. In  1879  she  was  quiet,  contented,  answered  questions  in  a 
delibei'ate  manner  as  if  weighing  their  importance,  and  was  con- 
tinually complaining  of  headache.  It  was  then  suggested  that  she 
had  a  cerebral  tumour.  In  April,  1880,  she  was  quiet  and  intelli- 
gent. Her  limbs  were  wasted,  and  there  was  but  little  muscular 
power ;  headache  was  constant,  with  frequent  vomiting  of  appa- 
rently cerebral  origin.  In  the  following  December  she  was  bright 
and  cheerful,  and  answered  simple  questions  fairly  well.  During  the 
next  year  she  became  dirty  in  habits.  After  this  gradual  failure 
in  her  health  and  mental  state  ensued  j  she  became  dull  and  stupid, 
rapidly  lost  flesh,  and  for  three  weeks  there  was  persistent  vomit- 
ing. She  then  died  (March,  1882)  with  acute  tuberculosis  of  the 
lungs,  which  had  evidently  been  lighted  up  from  an  old  deposit  of 
long  standing  at  one  apex.  From  this  history  it  scarcely  seems 
possible  that  the  intra-cranial  condition  was  wholly  congenital, 
and  it  is  probable  that  the  malignant  growth,  if  such  it  was, 
had  developed  more  recently  in  the  wall  of  the  previously  existing 
cyst. 

Uniform  atrophy  of  one  cerebral  hemisphere.' — It  is  not  unusual 
to  meet  with  slight  difference  in  size  of  the  cerebral  hemispheres. 
This  may  occur  with  other  chronic  changes  both  in  the  brain  and 
membranes,  but  sometimes  there  is  little  abnormality  to  be  ob- 
served with  the  naked  eye  on  section.  No  sign  of  haemorrhage  is 
present,  although  it  may  possibly  be  due  to  general  shrinking 
following  long  antecedent  blood  extravasation  which  had  slowly 
become  obliterated.  The  wasting,  however,  may  result  from  the 
cutting  off  of  the  blood-supply  by  occluded  or  thrombosed  vessels 
supplying  that  side.  Where  this  is  the  case  there  is  often  a  pre- 
liminary softening  and  swelling  of  the  hemisphere  imjilicated.  In 
a  female  with  highly  diseased  arteries  at  the  base,  the  right  hemi- 
sphere of  the  cerebrum  was  much  larger  than  the  left,  and  on 
section  the  ganglia  at  the  base  and  neighbourhood  were  found  of  a 
dirty  yellow  appearance  with  the  consistency  of  gruel.  In  this 
case  the  difference  of  weight  between  the  two  hemispheres  was — 
the  right  20^  oz.,  the  left  162  oz.     The  left  hemisphere  seemed 
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shninken,  but  on  section  aj)peare(i  normal.  The  total  weight  of 
the  encephalon  was  42  oz.,  and  the  cerebellum  4|  oz. 

The  sam.e  changes  in  the  nervous  tissue,  in  which,  how^ever,  the 
sides  were  reversed  and  the  difference  in  size  less  marked,  is 
recorded  in  a  female  of  forty-two  who  died  with  symptoms  of 
paralytic  dementia.     She  had  both  aortic  and  mitral  disease. 

As  an  instance  manifestly  due  to  haemorrhage,  the  blood-clot 
being  still  visible,  was  the  brain  of  a  man  with  reduction  in  size  of 
the  left  hemisphere.  The  man  had  been  a  painter,  and  was  aged 
fifty-two  on  admission  to  the  asylum  in  1889,  the  duration  of  the 
mental  symptoms  having  then  existed  for  a  year.  He  was  in  a  state 
of  dementia  following  hemiplegia.  A  fairly  nourished  man,  with 
misshapen  lower  extremities,  vacant  expression,  the  remains  of  old 
left  facial  paralysis,  grasp  feebler  on  the  left  side,  and  left  knee- 
jerk  brisker  than  the  right.  Perception  much  impaired ;  apparently 
corresponded  only  by  means  of  signs,  although  he  could  ntter 
words.  When  given  a  pencil  and  paper  he  wrote  some  unintel- 
ligible words  and  seemed  irritated  at  the  thought  of  writing. 
Before  admission  he  had  been  violent,  noisy,  shouting  incoherently, 
and  wandering  vacantly  about.  His  son  related  that  six  years  be- 
fore he  had  an  apoplectic  stroke,  with  loss  of  speech  and  loss  of 
power  on  the  right  side.  His  speech  had  been  affected  since,  but 
he  had  been  able  to  work  till  a  year  ago,  when  he  had  another  fit. 
On  this  occasion  he  was  insensible  for  twelve  hours ;  there  had  been 
none  since.  He  had  been  a  heavy  drinker,  but  had  never  had  lead 
colic,  and  there  was  no  insanity  in  the  family.  During  his  stay 
here  the  patient  was  able  just  at  first  to  do  a  little  work  in  the 
ward,  but  he  became  very  excited,  abusive,  and  threatening  when 
questioned  in  any  way.  In  May,  1892,  he  had  a  number  of  para- 
lytic seizures,  which  continued  frequent  during  the  following  month, 
leaving  the  patient  in  a  very  low  state.  From  this  time  he  was 
completely  demented  and  paralysed,  only  laughing  when  spoken  to. 
He  died  in  February,  1894,  having  been  insane  over  five  years,  the 
last  two  of  which  he  spent  in  bed. 

A  series  of  old  haemorrhages  were  found  extending  almost 
throughout  the  left  hemisphere,  in  consequence  of  which  the  whole 
of  that  hemisphere  was  in  a  state  of  softening  and  much  reduced 
in  size.     The  dura  mater  and  pia  mater  were  much  thickened. 

Apart,  however,  from  any  vascular  lesion,  cerebral  atroj)hy  takes 
place  as  the  result  of  both  chronic  alcoholic  poisoning  and  of  lead 
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poisoning,  but  it  is  seldom  that  we  find  any  reference  to  the 
latter,  although  Fagge  makes  mention  of  it.  The  part  which 
lead  plajs  in  the  production  of  insanity  has  never  been  worked 
out.  It  is,  moreover,  a  factor  in  the  pathogenesis  of  mental  aber- 
ration that  has  rarely  been  taken  into  account,  but  is  one  offering 
a  pregnant  field  for  investigation.  From  what  I  have  seen  in 
asylum  practice  I  am  inclined  to  believe  that  lead  is  a  very  im- 
portant element  in  the  production  of  brain  disease,  most  probably 
through  its  effect  primarily  upon  the  vessels  and  kidney. 

As  a  rarer  instance  of  general  wasting  of  the  whole  of  one  side 
of  the  central  nervous  system  may  be  mentioned  that  of  a 
woman  who  died  with  senile  dementia  of  not  more  than  eighteen 
months'  duration  at  the  age  of  seventy-three.  The  brain  was 
small,  weighing  37f  oz.  The  whole  of  the  left  side  was  appreciably 
smaller  than  the  right,  not  only  of  the  cerebral  hemisphere,  but 
also  of  the  mesencephalon  and  medulla,  although  the  frontal  and 
occipital  lobes  of  both  sides  of  the  cerebrum  were  esj)ecially  small, 
the  convolutions  being  much  atrophied.  There  was  marked  de- 
ficiency of  the  third  frontal  convolution  of  the  left  side.  On  section 
the  brain  was  harder  than  natural ;  the  lateral  ventricles  were  consi- 
derably dilated,  but  more  particularly  the  left  at  its  anterior 
extremity.  No  distinct  haemorrhage  or  softenings  were  discovered. 
The  calvaria  was  greatly  thickened,  as  were  also  the  dura  and 
pia  mater,  and  a  very  large  amount  of  fluid  was  present  in  the 
skull  and  in  the  ventricles  of  the  brain.  The  heart  was  hyper- 
trophied  with  atheroma  of  the  auriculo-veutricular  valves,  and  to 
a  slight  extent  of  the  aorta  and  the  vessels  at  the  base  of  the 
brain. 

The  patient  was  admitted  in  feeble  health.  The  onset  of  the 
mental  state  had  been  gradual  during  the  past  six  months,  and 
she  was  now  in  a  demented  condition,  unable  to  understand  or 
answer  questions,  rambling  and  incoherent,  of  dirty  habits,  and 
wandering  about  in  an  aimless  manner.  She  rarely  spoke  except 
to  repeat  what  was  said  to  her,  and  then  she  would  laugh  foolishly. 
She  died  from  pneumonia,  which  came  on  suddenly  five  days 
previously.  A  week  before  this  her  right  arm  became  much 
swollen,  for  which  no  apparent  cause  could  be  found. 

Localised  atrophy  of  cerebrxim. — We  now  come  to  speak  of  brains 
where  extensive  localised  wasting  exists  in  portions  of  one  or  both 
of  the  cerebral  hemispheres.     The  two  remaining  brains  that  I 
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exhibit  are  instances  of  this.  Such  cases  are  undoubtedly,  as  a 
rule,  the  result  of  extensive  haemorrhage  at  some  previous  period 
of  the  patient's  existence. 

Specimen  4. — In  this  brain  there  is  great  deficiency  of  substance 
of  the  left  side.  The  brain  is  small,  weighs  only  37^  oz.  The 
lower  part  of  the  parietal,  upper  two  thirds  of  the  temporo- 
sphenoidal,  and  hinder  and  lower  part  of  the  frontal  lobes  are 
absent ;  in  other  words,  it  is  the  region  bordering  on  the  fissure  of 
Sylvius  that  has  principally  suffered,  and  the  so-called  speech 
centre  has  been  seriously  involved  in  the  destructive  lesion.  In 
place  of  the  brain  tissue  is  a  deep  sulcus  occujiied  by  fluid,  and 
covered  by  thickened  membrane.  The  right  hemisphere  shows  no 
gross  lesion.  The  membranes  are  thickened  and  adherent  through- 
out, and  there  was  a  circular  thickening  on  the  dura  mater  the 
size  of  a  shilling  piece  lying  over  the  lower  end  of  the  left  ascend- 
ing parietal  convolution — a  small  hsematoma  of  old  date, — thus 
showing  the  probable  origin  of  the  lesion.  Both  lateral  ventricles 
are  much  dilated,  but  the  left  to  the  greatest  extent,  which  is 
only  separated  from  the  exterior  at  the  Sylvian  fissure  by  the 
thickened  membrane  already  referred  to.  The  consistency  of  the 
brain  was  soft,  and  it  presented  signs  of  old  haemorrhages  in 
the  left  cerebellar  hemisphere  and  in  the  right  lower  part  of  the 
pons,  with  atrophy  of  the  left  side.  The  vessels  at  the  base  were 
atheromatous,  and  the  right  vertebral  was  considerably  smaller 
than  the  left. 

The  brain  is  from  a  female  aged  seventy-seven,  with  insanity  of 
thirty-one  years'  dui-ation.  She  was  admitted  into  Colney  Hatch  in 
October,  1861,  as  a  case  of  mania  with  j^aralysis,  which  had  existed 
for  eleven  months.  She  was  incoherent,  mischievous,  destructive, 
and  dangerous,  and  had  delusions  on  religion.  Remaining  almost 
throughout  maniacal,  violent,  of  dirty  habits,  and  obscene  in 
speech,  she  had,  however,  short  intervals  when  she  was  clean, 
quiet,  and  harmless.  Death  occurred  in  January,  1892,  from 
pneumonia  following  influenza. 

In  another  female  patient  who  became  aphasic,  which  lasted  till 
death,  no  lesion  of  the  third  frontal  convolution  was  found, 
although  old  hsemorrhagic  softening  was  seen  both  in  the  right  optic 
thalamus  and  in  the  extra- ventricular  portion  of  the  striate  body. 

Specimen  5. — The  other  sj^ecimen  is  one  of  a  brain  likewise 
showing  great  atroj)hy  of  the  left  cerebral   hemisjjbere,  but   of 
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somewhat  different  nature  from  the  last.  In  this  the  frontal  and 
parietal  lohes  are  much  shrunken,  and  only  the  anterior  extremity 
of  the  temporo-sphenoidal  lobe  is  present.  The  occipital  lobe  is 
entirely  absent,  its  place  being  taken  by  a  large  cavity — a  dilatation 
of  the  left  lateral  ventricle — and  its  walls  formed  of  a  blending  of 
the  thickened  ependyma  and  pia-arachnoid  membrane,  with  no  trace 
of  cerebral  tissue  between.  The  right  lobe  of  the  cerebellum 
appears  smaller  than  the  left.  The  pia  mater  is  much  thickened, 
and  the  basal  vessels  are  very  atheromatous. 

This  brain  was  obtained  from  a  man  aged  sixty-six,  whose 
insanity  had  existed  for  fourteen  years.  The  notes  of  this  case  are 
interesting. 

The  patient  had  been  a  tailor,  with  a  history  of  mental  symptoms 
for  nine  months  before  admission  in  1878.  His  health  was  broken 
down,  and  he  was  childish  and  in  a  state  of  dementia,  incoherent 
in  speech,  and  unable  to  give  an  intelligible  answer  to  any  question 
that  was  put  to  him  ;  for  instance,  when  asked  his  name,  he  said, 
"  One  pound  three  shillings."  He  was  noisy  and  restless.  He  was 
said  to  have  been  very  intemperate  in  his  habits,  and  to  have 
drunk  away  all  his  faculties  and  energies.  In  1883  he  had  several 
epileptic  fits,  his  right  arm  became  partially  paralysed,  and  his 
speech  aphasic  ;  he  would  repeat  answers  several  times  over  and 
over  again.  Previous  to  this  he  had  remained  childish  and  in- 
coherent, at  times  being  of  dirty  habits.  In  1888  he  was  quiet, 
aphasic,  and  had  become  more  demented.  There  was  no  difference 
between  the  power  of  grip  in  the  two  arms,  and  no  lameness.  He 
could  understand  what  was  said  to  him,  was  able  to  read,  but 
could  not  write,  although  he  would  try  with  his  right  hand,  but 
soon  shook  his  head  and  pointed  to  his  hand.  He  frequently  took 
up  the  newspaper,  and  seemed  to  enjoy  it.  His  answers  to  all 
questions  was  a  smiling  "  Yes,  sir ;  yes,  sir;"  his  negative  was  "  Yes, 
sir,"  with  a  shake  of  the  head  ;  but  the  attendant  stated  that  he 
sometimes  made  use  of  the  expression  "  Damn  it !  "  fluently.  He 
could  not  repeat.  Recently  he  had  gained  strength,  and  was  now 
in  fair  health,  of  clean  habits,  and  was  usefully  employed  helping 
the  Tui'kish  bath  attendant.  Up  to  June,  1891,  he  remained  in 
the  same  demented  state,  with  method  of  communication  limited 
almost  entirely  to  that  of  gesture,  although  occasionally  he  appeared 
capable  of  using  the  right  word  in  the  right  place.  Habits  were 
cleanly.     Until  lately  he  had  remained  in  fair  physical  health,  and 
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was  usefully  occupied  in  the  ward,  although  for  the  past  two  years 
the  cardiac  sounds  were  feeble,  and  recently  he  was  generally 
weaker.  Death  occurred  on  August  18th,  following  exhaustive 
diarrhoea.  There  was  mitral  disease,  and  much  atheroma  of  the 
aorta.     The  kidneys  were  said  to  be  healthy. 

In  this  patient,  with  the  lesion  involving  so  much  of  the  motor 
area  of  the  cortex,  and  the  greater  part  of  the  temporo-sphenoidal 
and  occipital  lobes,  it  is  remarkable  that  the  patient  did  not  suffer 
from  paralysis,  that  his  hearing  was  apparently  good,  and  that  his 
eyesight  seemed  unaffected,  although  there  is  no  record  of  an 
ophthalmoscopic  examination  having  been  made. 

The  case  was  different,  however,  in  a  female  where  the  left 
parietal  and  both  occipital  lobes  had  suffered  greatly.  This  patient 
had  been  blind  about  a  year  with  white  atrophy.  On  dyiug  sud- 
denly, after  coma  of  half  an  hour's  duration,  there  was  found 
almost  complete  absence  of  the  left  parietal  lobe,  and  partial 
absence  of  the  occipital  lobe  of  the  same  side,  the  vacant  space 
being  filled  with  fluid,  continuous  with  the  cavity  of  the  ventricles, 
and  covered  only  by  thickened  pia-arachuoid.  In  addition  to  this 
there  was  a  considerable  area  of  yellow  softening  in  the  occipital 
lobe  of  the  right  side.  The  optic  nerves  and  tracts  were  atrophied 
and  fibrous,  and  the  arteries  very  atheromatous  and  much  calcified. 
Such  a  degree  of  wasting  or  disaj^jiearance  of  brain  tissue  is 
unusual,  but  there  are  a  fair  number  of  cases  on  record  at  Colney 
Hatch,  of  which  the  following  may  be  taken  as  typical  examples : 

In  an  imbecile  from  birth  who  had  been  an  inmate  of  Colney 
Hatch  for  seven  years,  and  had  spent  the  previous  four  years  in 
an  imbecile  asylum,  nearly  the  whole  of  the  left  hemisphere  was 
destroyed,  and  its  place  taken  by  a  large  cyst.  A  great  quantity 
of  fluid  was  present.  He  was  an  ill-developed  youth  in  greatly 
impaired  health,  with  a  paralysed,  wasted,  and  useless  right  arm. 
Epileptic  fits  had  occurred  during  his  whole  life.  These  were 
exceedingly  severe,  and  he  was  then  extremely  violent.  He  became 
more  and  more  paralysed,  and  death  took  place  from  exhaustion 
of  epilepsy  with  phthisis  at  the  age  of  twenty-three  after  lingering 
in  a  semi-comatose  condition  about  three  weeks. 

In  a  second  patient,  who  died  at  the  age  of  twenty-three  with 
epilepsy  of  twenty-two  years'  duration,  the  left  side  of  the  brain 
was  replaced  by  a  large  cyst,  the  dura  mater  being  closely  applied 
to  the  brain  and   shrunken  from   the   vertex  of  the   skull.     The 
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starting-point  in  this  case  was  said  to  date  from  convulsions  when 
one  month  old,  but  there  was  an  hereditary  history  that  his 
mother's  uncle  died  in  an  asylum.  There  were  the  remains  of 
infantile  paralysis  of  the  right  side,  the  forearm  and  hand  being 
strongly  flexed  and  the  leg  atrophied  and  shorter  than  the  other, 
with  considerable  arching  of  the  foot.  Epileptic  fits  were  frequent 
and  severe.  On  admission  two  years  before  death  he  answered 
questions  fairly  rationally,  but  he  soon  develojied  into  a  completely 
demented  state  with  dirty  habits. 

A  third  case  with  great  atrophy  of  the  left  hemisphere  asso- 
ciated with  epilepsy  was  that  of  a  man  in  whom  the  cause  and 
duration  of  insanity  were  unknown  ;  he  had,  however,  been  a 
labourer.  He  was  violent  and  outrageous  in  his  conduct,  and 
attempted  to  strangle  the  weaker  inmates  of  the  workhouse  where 
he  had  for  some  time  resided.  His  faculties  were  impaired,  but 
except  for  contraction  of  the  right  arm,  and  walking  lame  from  the 
same  cause  in  his  lower  limb,  he  was  in  good  bodily  health.  Fits 
were  frequent  and  severe,  but  gave  place  after  some  years  to 
attacks  of  violent  temper.  Throughout  he  remained  of  clean 
habits.  He  died  at  the  age  of  sixty,  the  brain  disease  being 
over  eighteen  years  in  existence,  he  having  been  that  time  in  the 
asylum.  The  calvaria  was  much  thickened,  especially  on  the  left 
side,  the  membranes  thickened  and  opaque,  also  more  markedly 
over  the  left  hemisphere,  and  there  was  much  subarachnoid  fluid. 
There  was  a  striking  want  of  symmetry  between  the  two  cerebral 
hemisphei'es,  the  left  weighing  14  oz.  and  the  right  21  oz.  The 
anterior  part  of  the  left  was  hard  and  fibrous  to  the  touch,  the 
convolutions  being  atrophied,  while  other  parts  of  the  brain  were 
soft.  It  is  probable  that  in  this  case  the  condition  of  the  brain 
resulted  from  a  blood  effusion  or  an  inflammatory  condition  set  up 
by  an  injury. 

The  following  case  is  of  particular  interest,  for  in  addition  to 
marked  absence  of  portions  of  both  sides  of  the  brain  there 
existed  a  single  horseshoe-shaped  kidney,  beyond  which  no  other 
abnormality  was  found  in  the  body.  The  posterior  third  of  each 
hemisphere  was  wanting,  its  place  being  taken  by  a  large  cyst, 
the  right  communicating  with  the  right  lateral  ventricle.  The 
brain  substance  was  hard,  Init  the  pia  mater  and  calvaria  were 
normal.  This  occurred  in  a  man  aged  thirty-eight,  who  was  subject 
to  epilepsy,  but  had  not  previously  been  in  an  asylum.     He  had 
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had  fits  since  eight  years  o£  age,  when  he  had  whooping-cough. 
There  was  no  hereditary  insanity.  When  admitted  he  was  inco- 
herent and  unable  to  answer  questions,  had  no  idea  of  place  or 
time,  and  was  quite  unable  to  take  care  of  himself.  He  was  in  poor 
physical  condition,  with  much-impaired  health,  and  there  was  evi- 
dence of  a  bromide  rash  on  his  body.  He  died  a  month  later 
after  a  succession  of  tits. 

Frequency  of  vascular  lesions  on  the  two  sides  of  the  hrain. — By 
far  the  larger  proportion  of  the  cases  of  marked  deficiency  of 
portions  of  the  brain  substance  are  the  result  of  former  haemor- 
rhage into  the  cerebral  tissue,  both  clot  and  discoloration  having, 
as  a  rule,  long  since  disappeared  ;  but  as  seen  fi-om  some  of  the 
cases  mentioned  it  may  be  the  result  of  some  inflammatory  con- 
dition within  the  cranium  in  early  life  as  a  consequence  of  an  acute 
si)ecific  disease.  When  it  is  the  result  of  a  ruptured  blood-vessel 
the  haemorrhage  has  been  extensive,  falling  short  of  an  immediate 
fatal  result,  it  may  be,  but  by  a  hair's-breadth. 

Most  often  marked  localised  wasting  of  regions  of  the  brain  is 
found  in  persons  of  advanced  years,  or  in  those  addicted  to  alcoholic 
excess.  There  is  almost  invariably  an  hypertrophied  state  of  the 
heart  associated  with  advanced  atheromatous  change  in  the  arteries, 
and  the  kidneys  are  rarely  in  a  healthy  condition.  Notwithstand- 
ing the  absence  of  a  large  portion  of  the  brain  substance  in  many 
of  the  recorded  cases,  it  is  strange  to  note  how  frequently  the 
patient  has  been  able  to  live  a  more  or  less  useful  life,  though  it 
may  be  nothing  more  than  an  automatic  existence.  Such  patients, 
it  will  be  seen,  have  usually  been  subject  to  epileptic  fits,  and  that 
they  are  very  frequently  j^artially  paralysed,  but  this  is  by  no 
means  invariably  the  case. 

A  point  that  is  extremely  noticeable  is  the  frequency  with  which 
this  atrophy  is  confined  to  the  left  side  of  the  brain.  Of  the  ten 
cases  mentioned  this  was  so  in  no  less  than  nine.  I  have  frequently 
been  struck  with  the  fact  that  both  general  and  marked  localised 
wasting  of  the  brain  exists  most  commonly  on  the  left  side.  My 
own  experience,  agreeing  with  the  general  accepted  view,  is  tbat 
both  meningeal  and  cerebral  haemorrhage  takes  place  rather  more 
often  on  the  left  than  on  the  right  side,  and  the  same  applies  to 
old  vascular  lesions  as  indicated  by  small  foci  of  softening.  With 
a  view  of  discovering  the  projjortion  of  the  side  most  constantly 
affected  in  the  insane  I  have  looked  over  the  records  at  Colney 
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Hatch  Asylum,  and  have  thougbt  it  worth  while  to  give  in  a  table 
the  proportion  of  the  sides  affected  by  vascular  lesions  within  the 
cranium.  This  is  compiled  as  a  result  of  the  examination  of  3300 
brains,  of  which  1835  were  from  men  and  1465  from  women. 


Table  showing  the  vasndar  lesions  met  with  in  3800  consecutive 
brains  examined  (1835  male  and  1466  female). 


Form  of  vascular  lesion  in 
cerebral  hemispheres. 

Totals. 

Males. 

Females. 

1 

' 

T. 

K. 

L. 

B. 

U. 

T. 

R. 
25 

L. 
31 

B. 
3 

U. 
14 

T. 
60 

R. 
20 

L. 
16 

B. 

4 

C. 
20 

Meniugeal  bsemorrhage 

133 

45 

47 

7 

34 

73 

False  membrane  over  brain  . 

45 

9 

8 

12 

16 

24 

6 

7 

5 

6!  21 

3 

1 

7 

10 

Recent  cerebral  ba;niorrbage 

G3 

25 

30 

5 

3 

39 

19 

18 

1 

1'  24 

6 

12 

4 

2 

Localised  softening  (central) 

207 

68 

86 

53 

89 

28 

42 

19 

118 

40 

44 

34 

Localised   softening  (super- 

ficial)         .... 

30 

11 

10 

9 

20 

7 

9 

4 

10 

4 

1 

5 

Excessive  localised  atropby  . 

70 

15 

24 

31 

27 

6 

14 

7 

43 

9 

10 

24 

Cystic  spaces 

32 

14 

10 

6 

2 

18 

s 

8 

2 

14 

6 

2 

4 

2 

Total  number  of  lesions 

580 

187 

215 

123 

55 

290  99 

129 

41 

21 

290 

88 

86 

82 

34 

A  word  or  two  of  explanation  may  be  necessary  with  regard  to 
the  above  table. 

The  cases  of  meningeal  haemorrhage  were,  with  but  few 
exceptions,  the  immediate  cause  of  death.  Recent  cerebi'al 
hsemorrbage  includes  cases  in  which  bleeding  has  taken  place  into 
one  or  other  of  the  cerebral  hemispheres,  and  was  at  once  fatal. 
The  false  membrane  referred  to  is  most  usually  the  hsematoma  of 
the  dura  mater  that  has  resulted  from  an  old  meningeal  haemorrhage, 
but  possibly  includes  cases  where  the  membrane  is  of  inflammatory 
origin,  a  true  pachymeningitis  ;  these  ai-e  not  usually  sepai-ately 
recognised  from  one  another,  and  when  both  are  of  long  standing 
they  may  be  almost  indistinguishable.  Small  foci  of  softening 
I  have  separated  into  two  divisions  :  those  that  were  found  super- 
ficially situated  in  the  cortical  grey  matter  of  the  convolutions, 
and  might  have  arisen  either  from  a  vascular  lesion  within  the 
hemisphere  or  from  one  in  the  covering  membranes ;  and  those 
that  occurred  in  the  white  substance  of  the  centrum  ovale,  or  in 
or  near  the  grey  matter  of  the  basal  ganglia.  The  central  soften- 
ings, although  by  far  most  frequently  situated  in  the  usual 
neighbourhood  of   the  corpus  striatum,  internal  capsule,  and  optic 
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thalamiis,  was  not,  however,  iuvariably  so,  for  it  occurred  in  all  the 
lobes  into  which  the  hemisphere  is  divided.  The  morbid  condi- 
tions classed  under  this  heading  varied  from  a  distinct  brown 
blood-clot  that  was  evidently  not  the  immediate  canse  of  death, 
although  it  might  have  been  comparatively  recent  in  date,  to  old 
discoloured  areas  and  small  foci  of  softening  that  had  lost  all 
signs  of  blood  extravasation.  The  latter  were  the  most  frequent, 
and  some  of  these  doubtless  owed  their  existence  to  embolism, 
thrombosis,  or  to  some  inflammatory  condition ;  but  the  last 
mentioned  were,  I  believe,  not  great  in  number.  The  wasting  or 
atrophy  include  only  such  excessive  instances  as  those  that  have 
already  been  exemplified.  Under  cystic  spaces  are  to  be  found 
cavities  of  some  size  that  have  resulted  from  the  absorption  of 
old  blood  extravasations. 

In  the  figure  columns  are  given  fii-st  the  total  number  of  cases 
of  each  lesion,  and  then  these  are  distributed  according  to  the 
right  or  left  hemisphere  in  which  they  occurred.  Where  similar 
lesions  were  found  on  both  sides  they  are  entered  under  the  fourth 
column.  There  still  remained  a  certain  number  of  cases  where 
it  was  either  specially  mentioned  that  the  lesion  was  centrally 
situated,  or  no  indication  was  given  to  which  side  it  belonged. 
These  I  have  therefore  placed  together  in  a  separate  column.  In 
but  a  few  cases  only  is  the  same  case  recorded  twice,  but  this 
occurs  occasionally,  as  when  there  has  been  a  recent  fatal  cerebral 
or  meningeal  haemorrhage  associated  with  an  old  clot  or  localised 
softening  within  the  brain. 

Without  doubt  there  are  included  in  this  table  some  cases 
under  the  headings  of  false  membrane,  localised  softenings,  local- 
ised wasting  and  cysts  that  are  not  the  result  of  vascular  lesions, 
but  I  have  not  thought  it  necessary  to  extract  these  from  the 
general  totals,  a  matter  which  from  the  data  given  would  gene- 
rally have  been  well-nigh  impossible. 

The  main  point  shown  in  regard  to  the  lesions  in  general  is 
that  though  there  is  a  slightly  higher  percentage  in  favour  of  the 
left  side,  being  thirty-two  on  the  right  to  thirty-seven  on  the  left, 
and  thirty-five  to  thirty-nine  for  recent  haemorrhage  alone,  this 
is  scarcely  as  great  a  difference  as  my  own  personal  experience  at 
least  would  have  led  me  to  suppose.  It  shows  the  necessity 
when  giving  proportions  of  having  a  sufficiently  large  number  of 
cases  at  hand  from  which  to  draw  conclusions.     This  proportion 
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is  not  far  removed  from  that  given  in  Fagge  ^  as  the  seat  of 
cerebral  haemorrhage,  viz.  right  thirty-six,  left  thirtv-four — practi- 
cally equal,  although  the  advantage  is  reversed  to  the  opposite 
side.  Strange  to  say,  Growers ^  states  that  the  two  hemispheres  are 
affected  with  equal  frequency.  The  more  or  less  general  belief 
that  the  lenticulo-striate  artery  (the  so-called  special  artery  of 
cerebral  hsemorrhage)  on  the  left  side  is  the  one  that  most  fre- 
quently ruptures,  and  the  explanation  of  the  bursting  of  this 
vessel  as  dependent  upon  the  more  direct  anatomical  relation  of 
the  left  carotid  with  the  heart,  and  consequently  increased  force 
of  the  blood-stream  is  reduced  in  significance. 

In  centrally  situated  softenings,  with  or  without  old  blood-clots, 
and  in  excessive  localised  atrophy,  the  numbers  are  far  heavier  on 
the  left  side ;  for  whereas  on  the  former  the  right  hemisphere  of 
the  brain  contained  little  more  than  three  quarters  the  number 
which  the  left  did,  in  the  latter  nearly  twice  the  number  were  on 
the  left  side.  It  is  only  of  those  lesions  where  the  actual  numbers 
are  low  that  the  predominance,  if  it  exists  at  all,  is  on  the  right 
side.  Foci  of  softening  occurred  simultaneously  in  both  hemi- 
spheres nearly  as  often  as  it  was  confijied  to  one  side  of  the  brain, 
whereas  a  large  recent  haemorrhage  was  rarely  found  in  both  hemi- 
spheres. 

Thus  we  have,  as  a  result  of  the  examination  of  3300  brains  from 
the  insane,  580  instances  of  gross  lesions  within  the  cranium  which 
may  with  more  or  less  accuracy  be  put  down  to  vascular  origin ; 
and  out  of  these  215  were  situated  on  the  left  side  and  187  on  the 
right,  while  in  123  cases  similar  lesions  had  occurred  in  or  around 
both  sides. 

With  regard  to  the  sexes,  it  may  be  remarked  that  intra-cranial 
haemorrhage  is  universally  believed  to  be  more  frequent  in  men 
than  in  women  ;  Gintrac,  according  to  Gowers,^  giving  a  percentage 
of  566  for  males  to  43*4  for  females.  The  580  cases  given  above 
are  exactly  equally  divided  between  the  two  sexes.  This  is  on 
account  of  the  great  predominance  of  localised  softenings  and 
atrophy  in  the  table  of  female  cases.  If  we  take  actiially  fatal 
cases  of  haemorrhage  (cerebral  and  meningeal),  we  find  that  28 
more  men  died  from  this  cause  than  did  women.     But  the  brains 

1  '  Medicine,'  vol.  i,  p.  562. 

2  Loc.  cit.,  p.  392. 

3  Loc.  cit.,  p.  386. 
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of  male  patients  examined  were  370  more  in  number.  Thus,  if  we 
reduce  these  to  the  same  proportions,  we  have  but  231|  males  to 
the  290  females,  or  just  over  60  more  in  the  latter  sex,  giving  a 
percentage  of  15"8  males  and  19-79  females — a  result  diffei'ent,  I 
believe,  from  all  writers  on  the  subject.  If  we  again  take  the  cases 
only  of  recent  haemorrhage,  we  find  meningeal  haemorrhage  gives  a 
proportion  of  58j  males  to  60  females,  with  a  percentage  of  3'97  to 
4'09,  while  cerebral  haemorrhage  alone  gives  a  proportion  of  Bli 
males  to  24  females,  with  a  percentage  of  2'12  to  1"63, — the  former 
slightly  in  favour  of  the  females,  and  the  latter  of  the  males.  Very 
different  is  the  result  in  the  case  of  old  haemorrhages  or  softenings 
that  have  not  proved  fatal ;  here  the  proportions  are  71  males  to 
118  females,  with  a  percentage  of  4'85  to  8"05. 

An  explanation  of  the  astonishing  result  thus  obtained  is  no 
doubt  to  be  found  in  the  fact  that  arterial  degeneration  and 
chronic  renal  disease  does  not  differ  to  anything  like  so  marked  a 
degree  in  the  two  sexes  of  the  insane  as  it  does  in  the  non-insane, 
a  subject  which  I  have  elsewhere  referred  to. 

January  15th,  1896. 


II.  DISEASES,    ETC.,    OF    THE    ORGANS    OF 
RESPIRATIOX. 

1.   Sarcoma   of  the  lung,  secondary  to  subperiosteal  sarcoma 

of  the  femur. 

By  Harold  B.  Meakin,  M.B. 

THIS  specimen  was  obtained  post  mortem  from  a  patient  under 
the  care  of  Dr.  Tootb,  and  subsequently  of  Mr.  Paget,  at  the 
Metropolitan  Hospital. 

The  patient,  a  delicate-looking  girl  aged  15,  was  operated  upon 
by  Mr.  Paget  a  year  ago  for  a  subperiosteal  sarcoma  of  the  lower 
end  of  the  right  femur.  Her  right  leg  was  amputated  through 
the  middle  of  the  thigh.    The  tumour  was  a  myxo-chondrosarcoma. 

After  recovering  from  the  operation  she  remained  apparently  in 
perfect  health  until  six  weeks  ago.  She  then  noticed  some  short- 
ness of  breath,  which  increased  at  uight-time,  and  was  sometimes 
accompanied  by  a  slight  pain  in  the  left  side  of  the  chest. 

The  shortness  of  breath  and  the  pain  were  not  persistent,  and 
never  in  any  sense  alarming.  No  particular  notice  was  taken  of 
them  till  the  middle  of  last  February,  when  a  medical  man  was 
consulted,  and  "  pleurisy  "  was  diagnosed. 

On  March  8th  the  patient  came  to  the  hospital,  and  was  ad- 
mitted for  a  supposed  pleural  effusion. 

She  was  thoroughly  examined  on  admission,  and  the  following 
points  were  made  out  : 

The  left  side  of  the  chest  was  distinctly  bulged,  especially  below 
and  behind.  Respiratory  movements  were  limited  almost  entirely  to 
the  right  chest  and  abdomen.  Vocal  fremitus  was  absent  over  the 
whole  of  the  left  lung.  Percussion  elicited  an  absolutely  dull 
note  over  the  whole  of  the  left  chest  below  the  level  of  the  second 
rib.  The  liver  dulness  behind  was  continuous  with  a  dull  ai-ea 
extending  to  the  upper  boi'der  of  the  sixth  rib. 

On  auscultating  the  chest  no  breath-sounds  could  be  heard  on 
the  left  side  below  the  level  of  the  second  ril),  and  there  were  no 
adventitious  sounds, 
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On  the  right  side  vesicular  breathing  was  easily  heard  as  far 
down  as  the  upper  border  of  the  sixth  rib. 

Vocal  resonance  was  absent  over  an  area  corresponding  with 
that  in  which  breath-sounds  were  not  heard. 

The  hea,rt  was  acting  forcibly.  Its  apex-beat,  though  very 
diffuse,  could  be  felt  in  the  fourth  interspace  just  to  the  right  of 
the  sternum. 

It  will  thus  be  seen  that  all  the  physical  signs  were  those  of  a 
pleural  effusion,  and  accordingly  on  March  12th  an  exjjloring 
syringe  was  introduced  through  the  sixth  interspace  in  the  posterior 
axillary  line.  Nothing,  however,  but  a  small  quantity  of  blood  was 
withdrawn.  The  needle  was  again  introduced  in  the  fifth  inter- 
space, but  with  a  like  result. 

On  removing  the  exploring  needle  from  the  second  puncture,  its 
eye  was  seen  to  be  plugged  with  some  soft  material.  This  was 
subjected  to  microscopical  examination,  and  though  not  large 
enough  to  enable  a  certain  diagnosis  to  be  made,  it  suggested  a 
small-celled  growth. 

On  March  16th  a  note  was  recorded  to  the  effect  that  the 
patient's  breathing  was  becoming  laboured,  especially  during 
sleep.  The  heart's  apex-beat  could  be  distinctly  felt  in  the  fourth 
interspace,  one  inch  to  the  right  of  the  sternum.  Strong  pulsa- 
tion could  be  felt  in  the  second  and  third  interspaces  on  the  right 
side. 

The  limits  of  percussion  dulness  showed  no  change  since 
March  8th.  A  friction-sound  was  heard  in  the  fourth  interspace 
on  the  right  side,  synchronous  with  the  cardiac  systole. 

On  March  I6th  an.  anaesthetic  (ether)  was  administered,  and  the 
thorax  was  again  punctured  on  the  left  side  in  the  fifth,  sixth,  and 
seventh  interspaces  in  the  anterior  axillary  line.  As  on  March  12th, 
only  a  few  drops  of  blood  were  withdrawn. 

A  small  incision  was  then  made  along  the  fifth  interspace,  and 
the  pleural  cavity  was  opened. 

A  greyish-coloured  irregular  mass  presented  in  the  wound.  A 
portion  of  this  was  removed  with  parrot-billed  forceps,  and  on 
subsequent  micros cojjical  examination  was  shown  to  be  myxo- 
chondrosarcoma.  The  patient  did  not  take  the  anaesthetic  at  all 
well,  and  during  the  operation  there  was  considerable  dyspnoea. 

From  March  16th  till  March  26th,  when  the  pjatient  died,  the 
dyspnoea  increased  steadily,  but  the  patient  was  entirely  free  from 
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pain.  The  dyspnoea  was  relieved  by  the  inhalation  of  oxygen. 
Death  occurred  with  some  suddenness.  It  was  preceded  by 
rajjidly  increasing  dyspnoea  and  cyanosis,  which  the  oxygen  was 
quite  powerless  to  relieve. 

The  post-mortem  examination  showed  a  large  mass  occupying  the 
whole  of  the  left  side  of  the  chest,  with  the  exception  of  a  small 
space  above  the  level  of  the  second  rib.  The  growth  was  marked 
with  depressions  corresponding  to  the  lines  of  the  ribs.  It  was 
firm  and  somewhat  nodular.  It  was  not  adherent  either  to  the 
ribs  or  the  vertebrae,  but  appeared  to  have  replaced  the  whole  of 
the  left  lung  with  the  exception  of  the  extreme  apex.  The  mass 
contained  many  cartilaginous  nodules,  and  in  the  upper  part  was 
a  large  blood-cyst,  containing  a  quantity  of  blood-stained  fluid. 
In  the  right  lung,  closely  adherent  to  the  bodies  of  the  lower 
dorsal  vertebrae,  was  another  but  much  smaller  mass  of  growth. 
This  mass  was  adherent  to  the  diaphragm,  and  occupied  the  floor 
of  the  right  side  of  the  thorax.  The  pleural  cavity  was  obliterated 
on  the  left  side,  and  partially  so  on  the  right. 

The  pericardium  contained  about  five  ounces  of  turbid  fluid, 
and  the  surface  of  the  heart  was  covered  by  a  rough  layer  of 
plastic  lymph.  There  was  a  nodule  of  growth  about  the  size  of  a 
walnut  in  the  wall  of  the  left  auricle.  The  upper  end  of  the  left 
kidney  was  flattened  whei'e  it  had  been  pressed  upon  by  the  lower 
surface  of  the  growth. 

The  points  of  interest  in  connection  Avith  this  case  are  the  great 
disproi^ortion  between  the  size  of  the  growth  and  the  symptoms  it 
produced,  its  extremely  insidious  onset,  and  the  impossibility  of 
forming  an  accurate  diagnosis  by  any  means  short  of  opening  the 
thoracic  cavity. 

The  growth  must  have  reached  a  very  great  size  before  it  pro- 
duced any  symptoms  whatever.  That  hfe  was  compatible  with  so 
great  an  interference  with  the  respiratory  organs  is  surjjrising, 
but  that  so  little  discomfort  should  have  been  caused  even  up  to 
the  time  of  death  is  still  more  so.  April  2nd,  1895. 
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2.  Mediastinal  tumour  invading  the  lung. 

By  J.  E.  Squire,  M.D. 

SPECIMEN  was  exhibited  before  the  Society. 

Novemher  Gth,  1895. 


III.   DISEASES,  ETC.,  OE   THE   ORGANS   OE 
CIRCULATION. 

1.  Spontaneous  rupture  of  the  heart  in  the  insane. 

By  Cecil  F.  Beadles. 

THIS  is  a  heart  from  an  insane  female  with  spontaneous  rupture 
of  the  left  ventricle.  It  shows  a  typical  organ  in  which  such 
an  event  takes  place — a  large  flabby  heart  with  an  enormous 
deposit  of  adipose  tissue  on  its  exterior,  replacing  to  a  great  extent 
the  true  muscle-substance  of  the  myocardium.  The  laceration  has 
occurred  about  the  centre  of  the  left  ventricle,  all  the  valves  are 
thickened,  and  the  aorta  is  much  diseased. 

In  addition  to  this  I  am  able  to  give  the  notes  of  another  case 
that  occurred  in  Colney  Hatch  in  1878,  and  which  I  did  not  refer 
to  in  my  previous  communication.  The  patient  was  a  man  of  about 
sixty-five  years  of  age.  For  many  years  he  had  been  in  a  com- 
pletely demented  state,  although  in  fair  bodily  health.  On  getting 
out  of  bed  at  night  to  pass  urine  he  suddenly  fell  forwards  in- 
sensible, and  died  within  a  few  minutes.  There  was  found  a  rupture 
of  the  left  ventricular  wall  at  its  middle  half  sufficiently  large  to 
admit  the  tip  of  the  index  finger,  the  cavity  being  filled  with 
recently  coagulated  and  liquid  blood,  and  the  pericardium  dis- 
tended with  blood  coagula.  The  muscular  tissue  was  in  a  most 
unusually  advanced  state  of  fatty  degeneration,  easily  breaking 
down  at  any  point  on  moderate  pressure  being  exercised  between 
the  finger  and  thumb.  The  transverse  strise  were  indistinct,  and 
the  muscular  substance  presented  a  greasy  dirty  yellow  colour  to 
the  eye.  The  inner  surface  of  the  aorta,  near  its  origin,  was 
patched  by  atheroma,  but  the  valves  were  competent.  The  heart 
was  slightly  increased  in  size,  weighing  14  oz.,  owing  to  being 
coated  externally  with  adipose  tissue.  The  liver  was  nutmeg,  and 
the  kidneys  advanced  in  the  process  of  fatty  degeneration.     The 
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brain  was  in  an  extremely  softened  condition,  apparently  the  result 
of  defective  arterial  circulation,  but  the  vessels  at  the  base  were 
free  from  atheromatous  deposit ;  the  convolutions  much  shrunken 
and  wasted. 

Since  the  above  was  written  a  case  of  rupture  of  the  heart  has 
been  reported  that  occurred  iu  the  City  of  London  Asylum.^  This 
was  an  aged  female  who  died  suddenly  while  sitting  in  a  chair. 
Rupture  of  the  left  ventricle  existed,  the  heart  being  in  an  advanced 
state  of  fatty  change,  the  arteries  extensively  diseased,  and  the 
kidneys  granular  and  fibrotic. 

I  have  now  brought  before  this  Society  a  considerable  number 
of  cases  of  spontaneous  rupture  of  the  heart  in  the  insane.  When 
we  compare  these  with  a  recently  published  case  of  traumatic 
rupture,"  we  see  that  the  chief  point  in  which  these  differ  is  in  the 
side  of  the  organ  that  is  injured,  for  whereas  spontaneous  rupture 
occurs  invariably  on  the  left  side,  external  violence  produces  its 
effects  upon  the  right. 

Previously  ^  I  remarked  upon  the  frequency  of  fatty  heart  in 
the  insane,  and  the  co-existing  arterial  and  chronic  renal  disease 
which  is  so  often  found.  In  a  paper  ^  elsewhei-e  I  have  more  fully 
discussed  this  subject.  January  15th,  1895. 


2.  Aneurysm  of  the  ascending  portion  of  the  arch  of  the 
aorta.     {Card  specimen.) 

By  James  Galloway,  M.D. 

THE  specimen  shows  an  aneurysmal  dilatation  of  the  ascending 
limb   of  the  thoracic  aorta.      It  consists  of  a  semiglobular 
bulging  of  the  aortic  coats  projecting  from  the  right  side,  and 

1  '  Brit.  Med.  Journ.,'  1895,  vol.  i,  p.  584. 

»  Ibid.,  1894,  vol.  ii,  p.  1427. 

3  '  Path.  Trans.,'  1893,  p.  18. 

*  "  On  the  Defjfencratlve  Lesions  of  the  Arterial  System  in  the  Insane,  with 
remarks  upon  the  Nature  of  Granular  Kpendyuia,"  '  Journ.  Meut.  Sci.,'  Jan., 
1895. 
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coinmencdng  just  above  the  aortic  semilunar  valves.  The  widest 
portion  of  the  hemispherical  bulging  is  that  nearest  to  the  aorta, 
and  is  about  4  centimetres  in  diameter.  At  the  deepest  part  of 
the  dilatation  is  a  rupture  through  the  aortic  coats  extending  for 
about  41  centimetres.  This  rupture  is  irregular,  and  for  about  half 
a  centimetre  nearest  the  aortic  valves  the  tunica  intima  is  still  un- 
torn,  while  the  other  coats  ai'e  ruptured. 

Corresponding  to  this  rupture  is  the  sausage-shaped  swelling 
attached  to  the  right  side  of  the  aortic  arch.  This  consists  of 
recent  blood-clot  limited  by  the  visceral  layer  of  pericai'dium, 
which  has  been  lifted  up  so  as  to  make  room  for  the  blood  escap- 
ing from  the  aorta.  The  pericardium  was  intact  over  the  blood 
tumour,  and  no  extravasation  had  occurred  into  the  pericardial  sac. 
The  aortic  orifice  was  much  dilated,  its  valves  being  stretched  as 
a  consequence,  but  there  are  only  one  or  two  spots  of  very  early 
atheromatous  change  in  the  aorta  or  near  the  aortic  valves,  not 
more  than  may  be  seen  almost  normally  at  this  age.  No  atheroma 
of  vessels  was  detected. 

The  left  veutricle  was  dilated  and  its  walls  considerably  hyper- 
trophied.  The  mitral  valves  seemed,  normal,  the  orifice  somewhat 
enlarged.     The  left  aiiricle  was  also  somewhat  dilated. 

The  right  side  of  the  heart  showed  signs  of  some  dilatation  and 
hypertrophy ;  its  valves  seemed  normal.  The  commencement  of 
the  pulmonary  artery  was  altered  in  shape,  being  somewhat  flat- 
tened from  behind  forwards  by  the  aneurysm  in  the  aorta. 

There  was  observed  congestion  of  the  liver,  spleen,  kidneys,  bases 
of  both  lungs,  but  no  further  disease.  No  lesions  of  tertiary  syphilis 
were  observed. 

The  history  of  this  case  is  somewhat  remarkable. 
The  patient,  a  young  man  aged  21,  was  brought  into  the  Great 
Northern  Hospital,  under  the  care  of  my  colleague,  Dr.  Burnet,  on 
November  17th,  1894.  He  was  in  quite  an  unconscious  condition, 
with  pupils  dilated,  heart-sounds  very  faint  and  the  beat  irregular, 
and  cyanosis  of  face,  ears,  and  extremities.  It  was  stated  that  he 
had  partaken  freely  of  sardines  for  breakfast,  and  had  also  eaten 
two  sausages.  Whilst  at  work  he  was  seized  with  sudden  severe 
pain  in  neck.  Soon  after  he  said,  "Oh,  my  stomach!"  suffered 
from  pains  in  the  abdomen,  became  rapidly  unconscious,  and 
vomited.  The  jDohce  constable  who  accompanied  him  to  the  hos- 
pital said  that  the  vomit  contained  fish. 
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Acting  on  the  idea  that  this  condition  might  be  due  to  some  toxic 
action  produced  by  his  food,  the  house  physician  on  duty  washed 
out  his  stomach.  On  being  kept  warm,  and  stimulated  with 
brandy  and  ether,  he  recovered  consciousness  and  rapidly  im- 
proved. 

In  twenty-four  hours  he  was  able  to  state  that  he  had  always 
suffered  from  cold  hands  and  feet,  that  he  had  been  troubled  with 
shortness  of  breath  on  exertion  for  long,  and  that  his  attack  of  un- 
consciousness came  on  after  lifting  a  heavy  basket  of  clothes — an 
unusual  exertion  on  his  part. 

He  continued  to  improve  under  judicious  ti'eatment,  with  the 
exception  of  a  slight  fainting  attack  on  the  afternoon  of  November 
20th. 

On  the  morning  of  the  22nd  November,  whilst  sitting  uj?,  laugh- 
ing and  talking  to  the  patient  in  the  next  bed,  he  suddenly  fell 
back,  lost  consciousness,  and  passed  into  a  condition  similar  to  that 
on  admission.  He  remained  cyanosed  for  about  thirty  minutes,  de- 
veloped typical  Cheyne-Stokes  respiration,  the  colour  improving 
during  each  period  of  respiration,  becoming  worse  towards  the 
close  of  each  period  of  apnoea;  then  death  ensued. 

December  Mh,  1894. 


3.  Thrombosis  of  the  left  renal  vein.     [Card  specimen.) 
By  Wm.  Wallis  Ord,  M.D. 

SPECIMEN  taken  from  a  boy  aged  1  year.  History  of  scarlatiiii- 
form  rash  in  November,  1894,  followed  by  desquamation. 
Said  to  have  been  treated  for  "  bronchitis  and  inflammation  of 
the  kidneys  "  in  February  last.     Doubtful  history  of  melaina. 

Came  to  Victoria  Hospital  for  Children  on  February  25th  for 
oedema  of  face  and  feet.  Feet  were  peeling.  Urine  obtained  four 
days  later  showed  nothing  abnormal.  Improved  under  treatment 
till  April  18th,  when  he  Avas  suddenly  seized  with  pain  in  the 
abdomen  and  vomiting.  Bowels  relaxed.  Was  brought  up  to 
hospital  in  a  state  of  collapse,  and  died  in  four  hours. 
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Post-mortem. — Left  kidney  purple  in  colour,  twice  the  size  of 
right.  Thrombosis  of  vein  extending  into  inferior  vena  cava,  but 
not  occluding  that  vessel.  Artery  unaffected.  Right  kidney 
normal.  Left  kidney  under  microscope  shows  great  eugoi'gement 
of  vessels,  with  numerous  small  extravasations ;  no  sign  of  inter- 
stitial nephritis.  May  7th,  1895. 


IV.  DISEASES,  ETC.,  OF  THE  ORGANS  OF  DIGESTION. 

1.  On  perforation  of  the  soft  palate  in  scarlet  fever . 

By  E.  W.  GooDALL,  M.D. 

THE  specimen  which  I  show  to-night  was  taken  from  the  body  of 
a  girl  aged  6  years,  who  was  admitted  into  the  Eastern 
Hospital  on  May  7th,  1894,  certified  to  be  suffering  from  diphtheria. 
She  was  found,  however,  on  being  examined  in  the  receiving  room, 
to  be  desquamating  profusely,  and  her  mother  stated  that  the 
illness  was  of  three  weeks'  duration.  The  child  was  very  ill  and 
somewhat  emaciated.  There  was  a  discharge  from  the  nose. 
There  was  so  much  sticky  mucus  covering  the  fauces  that  it  was 
impossible  to  see  what  was  the  exact  condition ;  moreover  the 
child  most  strenuously  resisted  examination.  Temperature  102°  F. 
No  albuminuria. 

On  May  9th  signs  of  bronchitis  were  observed,  and  she  was 
troubled  with  a  cough  that  was  described  as  "  croupy."  It  was 
not  until  the  10th  that  a  good  view  of  the  fauces  was  obtained,  on 
account  of  the  quantity  of  mucus  and  exudation  that  covered  the 
palate  and  adjoining  structures.  It  was  then  found  that  there 
was  ulceration  of  the  edge  of  the  soft  palate  and  slightly  of  the 
uvula.  There  was  a  perforation  in  the  left  anterior  pillar  of 
nearly  the  size  of  a  threepenny  piece.  The  angles  of  the  mouth 
and  anterior  nares  were  excoriated.  The  patient  had  become  more 
emaciated. 

On  May  12th  there  was  subcutaneous  emphysema  over  the  front 
of  the  trachea  extending  laterally  to  the  sides  of  the  neck,  and  down- 
wards over  the  clavicles,  over  the  pectoral  muscles  on  the  right 
side,  and  on  the  left  as  low  as  the  first  rib.  There  was  slight 
stridor  and  decided  dyspnoea.     The  patient  was  much  weaker. 
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She  died  early  the  next  moruing.  The  temperature  during  the 
time  she  was  under  obseiTation  ranged  from  100°  to  1028°. 

A  post-mortem  examination  was  made  on  May  15th.  There  was 
superficial  ulceration,  irregularly  distributed,  all  over  the  soft 
palate  and  uvula,  in  front  and  behind.  Nearly  all  the  right  ante- 
rior pillar  had  been  destroyed.  The  right  tonsil  was  in  a  sloughing 
state.  The  edge  of  the  left  anterior  pillar  was  fairly  normal,  but 
in  the  left  anterior  pillar  was  a  large  oval  perforation,  the  edge  of 
which  was  clean-cut.  The  left  tonsil  also  had  sloughed.  There 
was  slight  ulceration  of  both  posterior  pillars.  The  ulcerative 
process  had  extended  downwards,  involving  the  base  of  the 
epiglottis,  which  was  swollen.  There  was  very  superficial  ulcera- 
tion of  the  laryngeal  mucous  membrane,  but  no  deep  ulceration. 
The  emphysema  extended  behind  the  pharynx  and  into  the  anterior 
mediastinum.  There  were  patches  of  lobular  pneumonia  scattered 
through  both  lungs,  and  pleurisy  over  the  base  of  the  right  lower 
lobe.     The  other  organs  were  normal. 

That  this  was  a  case  of  scarlet  fever  and  not  diphtheria  I  have 
no  doubt ;  the  history  given  by  the  mother,  the  extensive  desqua- 
mation, and  the  nature  of  the  lesions  in  the  palate  and  its  neighbour- 
hood are  proofs  of  the  correctness  of  this  view.  Including  this 
case,  I  have  notes  of  sixteen  cases  in  which  I  have  observed  per- 
foration of  the  soft  palate.  Fourteen  of  them  were  cases  of  scarlet 
fever,  and  of  these  nine  were  first  seen  in  the  eruptive,  the 
remaining  five  in  the  desquamative  stage.  Of  the  other  two  cases 
one  was  certainly  diphtheria  ;  membranous  shreds  and  casts  were 
obtained  from  the  fauces,  larynx,  and  trachea ;  moreover  the 
Bacillus  dipMheriee  was  detected  in  the  membrane.  The  other 
case  was  probably  diphtheria,  though  there  was  a  suspicion  of  its 
being  scarlet  fever ;  membranous  shreds  were  discharged  from  the 
nose,  and  membrane  was  seen  on  the  palate.  There  was  no  scarlet 
rash  nor  desquamation.  Both  these  last  cases  were  fatal.  In  the 
former  the  perforation  was  first  observed  on  the  7th,  in  the  latter 
on  the  11th  day.  Of  the  fourteen  scarlet  fever  cases  four  died; 
and  all  the  rest  were  severe.  The  throat  symptoms  were  prominent, 
and  nearly  all  were  complicated  with  otitis,  adenitis,  or  cellulitis 
of  the  neck.  lu  two  facial  paralysis  occurred — the  only  two  cases, 
by  the  way,  in  which  I  have  seen  facial  paralysis  ai'ise  during  an 
attack  of  scarlet  fever.  All  the  patients  were  children,  varying 
in  age  from  one  to  six  years.     Nine  were  females,  five  males.     In 
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two  of  the  cases  there  were  three  perforations  ;  in  three,  two  ;  and 
in  nine,  one.  The  perforations  were  observed  to  have  occurred 
at  dates  varying  from  the  ninth  to  the  twenty-eighth  day  of  the 
disease.  The  perforation  is  always  found  in  the  anterior  pillar, 
especially  near  its  attachment  to  the  side  of  the  mouth.  It  is 
never  found  in  the  middle  of  the  soft  palate.  In  the  cases  in  which 
there  were  three,  two  were  on  one  side  and  one  on  the  other.  The 
edge  of  the  perforation  is  clean-cut.  The  size  varies  from  a  quarter 
of  an  inch  to  three  quarters  of  an  inch  in  diameter.  The  one  I 
exhibit  to-night  is  the  largest  I  have  seen.  Some  are  rouad, 
others  oval.  The  clinical  history  is  usually  as  follows  : — When 
the  patient  is  first  seen  there  is  much  exudation  on  the  palate, 
which  is  several  days  in  clearing  off.  It  is  then  noted  that  there 
is  a  patch  of  membrane  or  deposit  in  the  anterior  pillar,  and  in 
a  few  days  more  that  the  patch  has  been  replaced  by  a  hole,  which 
seems  to  be  formed  c[uite  suddenly.  The  perforations  may  com- 
pletely heal  up  in  a  few  weeks.  On  the  other  hand,  I  have  seen 
them  plainly  visible  at  the  end  of  eight  to  twelve  weeks,  though 
they  have  been  usually  smaller  than  when  first  noticed.  Often 
there  is  sloughing  or  ulceration  of  the  tonsils  and  soft  palate,  as  in 
the  specimen.  I  have  seen  the  free  edge  of  the  anterior  pillar 
give  way  after  a  perforation  has  been  formed,  and  a  large  gap 
result.  The  perforation  is  the  result  of  a  local  necrosis  of  the 
palate.  Only  a  few  days  before  I  obtained  the  specimen  I  show, 
I  made  an  autopsy  on  another  case  of  scarlet  fever  in  which  I 
found  the  following  condition : — The  left  tonsil  was  in  a  sloughy 
state ;  on  the  right  anterior  pillar  was  what  appeared  to  be  a 
greenish  patch  of  exudation;  but  on  cutting  into  the  patch  I 
found  it  was  not  exudation,  but  the  surface  of  a  localised  patch 
of  gangrene  which  extended  right  through  the  anterior  pillar.  The 
gangrenous  had  not  begun  to  separate  away  from  the  healthy 
tissue,  but  it  would,  no  doubt,  have  done  so  in  a  few  days,  and 
then  a  perforation  such  as  I  have  described  would  have  been 
the  result.  In  the  'Lancet,'  1889,  vol.  ii,  p.  1113,  is  a  communi- 
cation from  Dr.  Walter  Fowler  on  "  The  Significance  of  Perfora- 
tions through  the  Anterior  Pillars  of  the  Fauces."  He  expresses 
the  opinion  that  they  are  probably  a  sign  of  antecedent  scarlet 
fever.  My  former  colleague,  Dr.  G.  G.  Morrice,  in  a  short  paper 
in  the  '  Lancet,'  1892,  vol.  ii,  p.  142,  combats  this  view,  and  gives 
notes   of    three    cases   in   which   such   perforations   occurred   in 
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diphtheria.  In  tAvo  of  the  cases  there  was  subsequent  paralysis. 
He  also  mentions  cases  of  perforation  in  scarlet  fever.  My  own 
experience  entirely  corroborates  Dr.  Fowler's  opinion.  I  have 
been  on  the  look-out  for  these  cases  during  the  past  two  and  a 
half  years,  and  I  am  decidedly  of  the  opinion  that  perforation  of 
the  anterior  pillar  is  an  almost  characteristic  lesion  in  certain 
severe  cases  of  scarlatina  anginosa.  November  6th,  1894. 


2.  Myeloid  sarcoma  of  the  oro-pharynx,    . 
By  Stephen  Paget. 

A  MAN  aged  64  was  admitted  to  the  West  London  Hospital, 
under  the  care  of  Mr.  Eccles,  on  the  last  day  of  June,  1894. 
He  had  complained  of  sore  throat  for  seven  months.  He  was  stout 
and  florid,  and  had  been  a  heavy  smoker  for  many  years.  His 
breathing  was  at  times  noisy  and  difficult ;  he  kept  spitting  mucus 
tinged  with  blood  ;  the  veins  of  his  face  and  neck  were  swelled 
and  prominent,  and  his  lips  were  bluish ;  he  was  unable  to  take 
solid  food ;  a  large  hard  ulcerated  mass  round  the  aryteenoid 
cartilages  could  be  seen  with  the  laryngoscope  and  felt  with  the 
finger. 

Three  days  after  admission  he  had  an  urgent  attack  of  dyspnoea, 
and  tracheotomy  was  done  by  Mr.  Sutter,  one  of  the  house  surgeons. 
He  was  much  relieved  for  a  time,  but  a  few  days  after  the  operation 
fluids  began  to  come  through  the  tracheotomy  wound,  and  he 
quickly  became  weak  and  emaciated. 

I  first  saw  him  on  July  30th.  He  was  then  failing  fast,  and  he 
died  on  August  3rd. 

Post-mortem. — The  whole  of  the  upper  end  of  the  oesophagus 
was  fiUed  with  a  large  firm  ulcerated  growth,  which  was  attached 
to  the  posterior  aspect  of  the  right  arytaenoid  cartilage.  The 
growth  is  a  good  deal  shrunk  by  the  spirit  now ;  but  at  the  post- 
mortem it  was  as  large  as  a  walnut,  and  occupied  all  the  oesophagus 
behind  the  larynx.  In  comparison  with  the  size  of  the  mass  its 
attachment  to  the  arytaenoid   cartilage    is  very   small;  it  might, 
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indeed,  fairly  be  called  a  pedunculated  growth.  To  my  surprise,  it 
seems  to  be  a  true  myeloid  sarcoma ;  it  is  mainly  composed  of 
connective  tissue,  in  loose  wavy  bundles,  swollen  by  immersion  of 
the  specimen  in  fluid  ;  mixed  with  the  connective  tissue  are  masses 
of  small  cells,  mostly  of  an  embryonic  type.  Here  and  there  are 
scattered  very  large  irregular  multinucleate  cells.  The  general 
appearance  of  the  sections  seems  to  me  to  make  it  certain  that  the 
growth  is  a  myeloid  sarcoma.  Novemher  20th,  1894. 

Report  of  the  Morbid  Growths  Committee  on  Mr.  Stephen  Paget' s 
specimen  of  malignant  disease  of  the  oro-pharynx  and  larynx. — We 
have  examined  the  specimen  and  prepared  microscopical  sections  of 
the  same. 

The  growth  is  entirely  extra-laryngeal,  being  attached  to  the 
right  pyriform  fossa  and  projecting  into  the  lower  part  of  the 
pharynx.  It  is  conical  in  shape  with  the  apex  upwards,  which  is 
quite  free  and  on  a  level  with  the  tip  of  the  epiglottis.  Its  extreme 
length  is  two  inches  and  breadth  one  inch.  Its  base  or  area  of 
attachment  extends  upwards  nearly  to  the  right  arytaeno-epi- 
glottidean  fold,  outwai'ds  to  the  right  ala  of  thyroid  cartilage,' 
downwards  for  half  the  breadth  of  the  body  of  cricoid  cartilage, 
and  inwards  nearly  to  the  middle  line.  Its  surface  is  ulcerated 
and  friable.  The  inner  border  of  the  projecting  tumour  overlaps 
the  superior  aperture  of  the  larynx,  and  must  have  produced  con- 
siderable obstruction.  But  there  is  no  part  of  it  within  the  larynx 
proper,  the  interior  of  which  is  normal.  The  tumour  shows  no 
evidence  of  connection  with  the  laryngeal  cartilages,  and  there 
are  no  signs  of  extension  of  the  growth  round  to  the  anterior 
surface  of  the  thyroid  cartilage.  There  are  some  enlarged 
lymphatic  glands  along  the  trachea  which  are  free  from  secondary 
deposits. 

Microscopical  sections  from  the  edge  of  the  tumour  show  that  it 
is  a  spindle-celled  sarcoma  composed  of  interlacing  bundles ;  and 
scattered  throughout  the  tissue  are  many  large,  irregular,  multi- 
nucleated cells.  The  growth  probably  originated  in  the  submucous 
tissue,  and  it  may  be  compared  with  the  submucous  sarcoma  of  the 
oesophagus  described  in  'Trans.  Path.  Soc.,'  vol.  xl,  p.  76,  in  which 
specimen  very  large  tailed  cells  containing  three  or  four  nuclei 
were  present  among  the  interlacing  bundles  of  a  spindle-cell  sar- 
Qoma.     Three  specimens  of  sarcoma  of  the  CEsophagus  have  been 
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described  in  the  '  Transactions'  of  tliis  Society,  but  in  none  has  the 
l^harynx  or  the  upper  part  of  the  oesophagus  been  involved. 

We  would  agree  with  Mr.  Paget  that  the  growth  is  a  sarcoma, 
but  are  of  opinion  that  it  has  originated  in,  and  is  limited  to,  the 
oropharynx. 

J.  H.  Targett. 
January  SOth,  1895.  G.  Newton  Pitt. 

S.  G.  Shattock. 


T 


3.   Unusual  form  of  malignant  disease  of  oesophagus. 
[Card  specimen.) 

By  Stephen  Paget. 

HE  case  was  that  of  a  man  aged  50,  feeble,  emaciated,  and 
JL  depressed,  who  two  months  ago  brought  up  blood,  and  again 
more  lately  ;  and  during  the  fortnight  before  admission  to  hospital 
had  suffered  several  times  from  dyspnoea ;  and  on  admission  he  was 
found  to  have  paralysis  of  the  left  vocal  cord.  No  signs  of  aneu- 
rysm were  found,  or  of  any  disease  of  the  heart  or  of  the  lungs. 
He  had  constant  and  painful  dysphagia ;  a  little  milk,  swallowed 
very  slowly,  most  of  it  came  baet  with  a  rush  ;  at  other  times  it 
would  stop  down  for  some  minutes,  and  then  be  brought  up  again. 
But  the  dysphagia  varied  ;  a  few  days  before  death  he  ate  some 
fish  without  difficulty,  but,  as  a  rvile,  he  could  hardly  swallow 
fluids.  No  particular  change  in  the  ordinary  sounds  of  swallowing 
were  heard  when  one  listened  over  the  oesophagus,  save  that  they 
were  retai'ded ;  and  a  medium-sized  bougie  could  be  passed  into 
the  stomach  easily. 

As  a  bougie  could  be  passed,  and  as  the  stricture  seemed  at  first 
likely  to  improve  under  dilatation,  gasti'ostomy  was  put  off  for  a 
time  ;  and  though  he  bore  the  operation  well,  yet  the  night  after 
it  he  was  seized  again  with  severe  dyspnoea,  and  died  of  this  in  a 
few  hours. 

The  specimen  shows  that  he  was  the  subject  of  that  unusual 
form  of  malignant  disease  of  the  oesophagus,  where  the  growth  is 
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diffused  in  a  thin  layer  through  a  considerable  extent  of  the 
oesophagus  without  blocking  it.  The  disease,  in  the  fresh  speci- 
men, had  the  appearance  of  a  long,  flat,  tough  yellowish  plaque, 
three  or  three  and  a  half  inches  in  length,  fixed  in  the  posterior 
wall  of  the  middle  of  the  oesophagus,  looking  like  a  thick  strip 
of  wet  wash-leather  stuck  to  the  oesophagus.  The  oesophagus  was 
not  markedly  hard  or  thick  ;  that  part  of  it  which  lay  between 
the  disease  and  the  cardiac  orifice  of  the  stomach  was  pitted  with 
small  superficial  erosions.  There  were  a  few  small  hard  glands 
near  the  oesophagus.  Above  the  disease  there  was  a  perforation, 
a  quarter  of  an  inch  in  diameter,  thi'ough  the  fifth  and  sixth  rings 
of  the  trachea,  straight  into  the  oesophagus.  No  secondary  growths 
were  found  in  the  viscera.  Dr.  Kanthack  kindly  examined  the 
specimen,  and  found  that  it  was  well-marked  spheroidal-celled 
carcinoma.  May  21st,  1895. 


4.  Traction  diverticulum  of  the  oesophagus.     {Card  specimen.) 
By  H.  D.  EoLLESTON,  M.D. 

ON  the  anterior  wall  of  the  oesophagus,  opposite  the  bifurcation 
of  the  trachea,  there  is  a  pouch  measuring  |  x  |  inch,  which 
is  adherent  to  the  bifurcation  of  the  trachea. 

The  bronchial  glands  are  not  enlarged,  and  do  not  contain  any 
calcareous  or  caseous  material. 

There  is  no  tubercle  in  the  lungs  or  in  any  part  of  the  body. 

The  production  of  this  traction  diverticulum  may  have  been  due 
to  past  inflammation  of  the  bronchial  glands,  producing  adhesions 
to  the  oesophagus,  and  subsequent  cicatrisation  exerting  traction 
on  the  oesophagus,  as  explained  in  the  exhaustive  article  on  traction 
diverticula  in  Morell  Mackenzie's  '  Diseases  of  the  Throat  and 
Nose,'  vol.  ii,  p.  126.     But  the  proof  is  wanting. 

The  margin  of  the  pouch  is  quite  smooth,  and  in  the  recent 
condition  was  of  the  same  colour  as  the  rest  of  the  oesophagus. 

The  mucous  membrane  lining  the  pouch  is  healthy,  but  much 
wrinkled. 
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From  a  man  aged  52,  who    died  of   urethral   stricture.     No 
symptoms  were  connected  with  the  presence  of  this  pouch. 

October  16th,  1894. 


5.  Fibrous  polypus  of  the  oesophagus  invaded  by  epithelioma. 
By  J.  H.  Taegett,  M.S. 

("CLINICAL  HisTORT. — Hcnrv  P — ,  aged  61,  was  admitted  into  an 
J  infirmary  for  dysphagia.  About  three  months  previously  he 
began  to  have  some  difficulty  in  swallowing,  the  food  seeming  to 
be  delayed  about  the  middle  of  his  chest.  Occasionally  he  was 
sick  at  the  beginning  of  a  meal,  and  then  after  vomiting  would  go 
on  with  his  food  and  retain  it.  He  had  never  brought  up  any 
blood.  He  had  been  gradually  getting  worse  and  losing  flesh. 
When  admitted  he  looked  fairly  healthy  considering  his  age, 
though  somewhat  thin.  Abdomen  a  little  retracted,  no  tenderness, 
nothing  abnormal  to  be  felt  there.  Superficial  epigastric  veins 
somewhat  prominent;  heart-sounds  normal.  On  listening  just 
below  ensiform  cartilage  a  loud  noise,  like  liquid  being  forced  with 
air  through  a  narrow  passage,  could  be  heard  on  almost  every 
occasion  about  fifteen  seconds  after  swallowing.  This  gurgling 
sound  was  not  heard  over  the  oesophagus  behind.  He  had  never 
taken  corrosive  fluids,  or  anything  likely  to  have  injured  his 
oesophagus. 

For  a  few  weeks  after  admission  the  patient  was  able  to  swallow 
liquid  nourishment  fairly  well,  but  all  attempts  to  pass  soft  rubber 
catheters  down  the  oesophagus  failed.  Four  days  before  death  he 
complained  that  he  could  not  swallow  anything.  A  mouthful  of 
water  was  returned  immediately,  and  set  up  a  severe  attack  of 
coughing.  He  had  lost  56  lbs.  in  weight.  Death  occuiTcd  some- 
what suddenly  nine  weeks  after  admission.  He  had  seemed  much 
as  usual  the  night  before. 

Autopsy. — Body  extremely  emaciated.  Dense  pleuritic  adhesions 
on  right  side,  but  no  growth  in  the  pulmonary  tissue.  Some  con- 
gestion of  the  bases  of  the  lungs.     No  food  in  the  air-passages. 
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Heart,  liver,  and  kidneys  healthy.  The  oesophagus  showed  near 
its  cardiac  orifice  an  annular  malignant  stricture,  which  very 
nearly  occluded  the  whole  calibre  of  the  gullet.  About  four  inches 
above  this  was  a  large  polypoid  tumour,  which  projected  into  the 
oesophageal  passage  and  appeared  to  block  it,  but  in  reality  a  fairly 
large  tube  could  be  passed  by  the  side  of  it.  The  cervical  glands 
were  infilti*ated  with  growth,  and  closely  adherent  to  the  oesophagus. 
Some  of  them  at  the  level  of  the  upper  end  of  the  sternum  had 
broken  down  into  a  ragged  cavity,  which  communicated  by  a  small 
opening  with  the  back  of  the  trachea.  At  the  same  spot  the  wall 
of  the  gullet  was  so  thin  that  it  was  torn  in  removal,  and  it  was 
found  impossible  to  determine  whether  a  fistula  had  existed  before 
death.     The  mediastinal  glands  also  contained  secondary  deposits. 

Description  of  the  specimen. — The  strictured  portion  of  the 
oesophagus,  which  was  just  above  the  cardiac  end  of  the  stomach, 
presented  a  broad  band  of  new  growth  in  the  wall  of  the  gullet. 
This  growth  was  deeply  ulcerated  in  the  centre,  and  involved  the 
entire  circumference  of  the  passage.  The  edge  of  the  ulcer  was 
thickened,  slightly  raised  above  the  level  of  the  adjacent  mucous 
surface,  and  sinuously  excavated.  A  section  through  the  growth 
showed  that  the  muscular  coat  was  extensively  inv^aded,  and  that 
a  rounded  nodule  had  formed  in  the  loose  connective  tissue  outside 
the  muscular  coat.  Histologically  the  growth  was  a  typical  squa- 
mous-celled  epithelioma  with  numerous  cell-nests. 

The  stomach  was  healthy,  and  the  mucous  membrane  of  the 
oesophagus  between  the  stricture  and  the  level  of  the  polypoid 
tumour  above  it  appeared  free  from  disease.  But  immediately 
around  the  base  of  the  polypus  there  was  a  zone  of  superficial 
ulceration. 

As  already  stated,  the  polypus  was  situated  four  inches  above 
the  epitheliomatous  stricture.  It  was  sessile,  with  a  distinctly  con- 
stricted attachment  to  the  wall  of  the  oesophagus ;  and  in  shape 
it  was  elongated  in  the  long  axis  of  the  oesophagus,  so  that  it 
measured  an  inch  and  a  half  vertically,  three  quarters  of  an  inch 
transversely,  and  projected  rather  more  than  an  inch  into  the  air- 
passage.  Its  surface  was  lobulatod  and  covered  with  adherent 
flakes  of  lymph.  No  covering  of  mucous  membrane  was  di.s- 
cei'uible  in  any  part.  A  section  tlirough  the  tumour  and  sulija- 
cent  wall  of  the  oesophagus  exhibited  a  small  white  core  continuous 
with  the  tissue  of  the  submucous  coai,  bcavinir  a  tliick  c;ip  of  new 
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growth.  This  growth  appeared  to  be  divided  into  rounded  areas 
by  thin  strands  of  fibrous  tissue  proceeding  from  the  central 
core. 

Microscopical  examination  of  the  imlypoid  tumour. — Vertical 
sections  of  the  polypoid  tumour  and  the  subjacent  wall  of  the 
oesophagus  were  made.  Owing  to  imperfect  preservation  of  the 
specimen  the  histological  examination  was  not  altogether  satisfac- 
tory, and  many  sections  had  to  be  prepared  before  the  structure  of 
the  tumour  could  be  determined.  The  deepest  part  of  the  section 
was  formed  by  the  muscular  coat  of  the  oesophagus,  which  ap- 
peared normal.  Upon  this  was  a  broad  layer  of  loose  fibrous  tissue, 
with  scattered  bundles  of  muscular  fibres  and  large  tracts  of  epi- 
theliomatous  growth.  Above  this  was  a  rounded  mass  of  very 
cellular  tissue,  forming  the  chief  part  of  the  substance  of  the 
tumour.  Though  easily  distinguished  from  the  subjacent  layer  it 
was  not  encapsuled,  and  it  was  already  invaded  by  branching  pro- 
cesses from  the  epithelioma  beneath.  As  to  the  structure  of  this 
rounded  mass,  it  may  be  said  that  it  was  composed  of  round  and 
spindle-shaped  nuclei  embedded  in  a  finely  granular  gi*ound-sub- 
stance.  The  bodies  of  the  cells  were  scarcely  recognisable,  but  the 
arrangement  of  the  nuclei  showed  that  the  cells  formed  interlacing 
bundles — at  least  in  the  deeper  parts  of  the  tumour.  The  bundles, 
however,  were  not  so  coarse,  nor  the  interlacement  so  distinct  and 
regular  as  in  myomata  of  the  uterus  or  oesophagus ;  further,  the 
nuclei  were  not  those  of  muscle-cells.  Towards  the  convex  surface 
of  the  tumour  the  tissue  appeared  to  be  the  same  as  that  just 
described,  but  it  had  become  degenerated  and  stained  badly.  No 
vestige  of  the  mucous  membrane  was  seen  on  section ;  hence  it 
must  have  been  removed  by  ulceration.  Starting  from  the  base 
and  centre  of  the  tumour  the  epithelial  processes  radiated  outwards 
in  the  form  of  narrow  alveoli,  which  insinuated  themselves  into 
the  substance  of  the  tumour.  Around  these  growing  alveoli  the 
spindle-shaped  cells  of  the  tumour  were  particularly  well  marked, 
and  in  sharp  contrast  with  the  large  squamous  cells  of  the  epithe- 
lioma. Oil  the  other  hand,  the  older  and  larger  alveoli  of  the 
epithelioma  were  embedded  in  tissue  which  was  dense,  sparsely 
nucleated,  and  presented  the  usual  characters  of  mature  fibrous 
tissue.  A  few  large  vessels  were  seen  in  the  base  of  the  polypus 
continuous  with  those  in  the  submucous  and  muscular  coats  of  the 
oesophagus. 
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It  should  be  added  that  the  epithelioma  met  with  in  the  poly- 
poid tumour  was  squamous-celled  like  that  at  the  seat  of  stricture, 
and  exhibited  many  small  cell-nests. 

Remarks. — In  considering  the  nature  of  this  polypoid  tumour 
we  have  to  deal  firstly  with  the  sti'ucture  of  the  tumour  itself; 
and  secondly,  with  its  relation  to  the  malignant  growth  in  the 
oesophagus.     Is  it  a  mass  of  organised   lymph  or  blood-clot,    a 
myoma,  a  sarcoma,  or  a  fibroma  ?    The  first  two  of  these  suggestions 
are  easily  excluded,  though  a  thick  cap  of  adherent  blood-clot  may 
be  met  with  covering  a  vascular  new  growth,  and  it  is  possible  that 
such  clot  might  become  organised.      Histologically   the   tumour 
bears  some  resemblance  to  the  submucous  sarcomata  occurring  in 
the  bladders  of  children.     But  apart  from  the  inhei'ent  improba- 
bility  of  a   sarcoma   secondarily  invaded  by  epithelioma,  I  think 
that  the  cells  themselves  are  wanting  in  that  uniformity  of  size, 
shape,  and  distribution  which  characterises  a  sarcoma.     Between 
a  myoma  and  a  fibroma  the  distinction  is  more  difficult.    Myomata 
of  the  oesophagus  are  usually  embedded  in  the  submucous  and 
muscular  coats,  though  they  become  extruded  when  large,  and  may 
project  into  the  lumen  of  the  passage.  They  are  also  well  encapsuled. 
Hence  in  its  coarse,  no  less  than  its  minute  features  as  above  de- 
tailed, this  polypus  differs  from  a  myoma.     If,  then,  it  be  a  fibroma 
originating  in  the  submucous  tissue,  in  what  relation  does  it  stand 
to  the  malignant  growth  at  the  lower  end  of  the   oesophagus  ? 
The  marked  way  in  which  the  epithelial  pi'ocesses  radiate  from  the 
base  into  the  substance  of  the  polypus  seems  to  show  that  their 
presence  has  not.  excited  the  development  of  the  fibroma — in  other 
words,  that  the  fibroma  existed  first,  and  was  subsequently  invaded 
by  epithelioma.     The  situation  of  a  secondary  deposit  so  far  ahove 
the  malignant  stricture  needs  a  word  of  explanation.     Mr.  Shat- 
tock  has  suggested  to  me  that  the  base  of  the  polypus  was  infected 
by  the  use  of  instruments  in  the  treatment  of  the  stricture.     The 
clinical  report  states  that  "  all  attempts  to  pass  catheters  down 
the  oesophagus    failed,"    implying    that    instruments    had    been 
repeatedly  used.     Such  a  mode  of  infection   is  therefoi-e  ]>y   no 
means  improbable. 

Lastly,  the  invasion  of  an  innocent  tumour  by  malignant 
disease  (which  must  not  be  confused  with  malignant  transforma- 
tion of  a  simple  growth)  has  been  met  with  in  certain  raie  cases 
of  uterine    myomata   associated   with   epithelioma   of   the   cervix 
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uteri.     This  speciiaeii  is  preserved  in  ttie  Museum  of  the  Royal 
College  of  Surgeons,  No.  2322a.  October  16th,  1894. 


6.  Bullet  wound  of  liver,  stomach,  and  kidney  ;  extravasation 
of  gastric  contents;  abdominal  section;  suture;  death  in 
eleven  days  from  broncho-pneumonia.     {Card  specimen.) 

By  T.  H.  Openshaw,  M.S. 

JK — ,  aged  14,  admitted  into  the  London  Hospital  on  April  4th, 
•  with  symj)toms  of  irritative  peritonitis  and  collapse,  two 
hours  after  a  bullet  wound  of  the  thoracic  wall.  The  bullet  entered 
in  the  left  nipple  line  through  the  fifth  intercostal  space.  The 
liver  dulness  had  disappeared.  Abdominal  section  revealed  a 
perforation  in  each  wall  of  the  stomach,  which  was  sutured.  The 
peritoneal  cavity  was  washed  out  and  closed.  Patient  was  fed  on 
the  fourth  day.  The  perforation  in  the  liver  and  kidney  were 
found  post  mortem.  The  patient  died  of  broncho-pneumonia. 
Beyond  two  small  collections  of  pus  the  peritoneum  was  healthy 
and  the  stomach  soundly  healed  post  mortem.        May  7th,  1895. 


7.   Carcinoma  developing  in  the  wall  of  a  chronic  gastric  ulcer. 
{Card  specimen.) 

By  G.  Newton  Pitt,  M.D. 

rpHE  specimen  consists  of  a  large  chronic  ulcer  on  the  posterior 
X  wall  of  the  stomach,  near  the  pylorus.  The  central  part  of 
the  ulcer,  over  an  area  of  2  by  1^  inches,  is  formed  by  the  liver, 
which  has  adhered  to  the  edges  of  the  aperture  in  the  stomach. 
The  adhesions  have  yielded  above  for  half  an  inch,  and  led  to 
a  fatal  peritonitis.  The  mucous  membrane  is  destroyed  by  the 
ulcer  over  an  area  2|  by  2^  inches,  the  floor  round  the  periphery  of 
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the  ulcer  being  formed  by  the  muscular  coat.  The  portion  on  the 
side  next  to  the  pylorus  is  infiltrated  by  an  encephaloid  carcino- 
matous growth,  which  projects  beneath  the  mucous  membrane 
in  this  region,  but  does  not  fungate  nor  nodulate  the  mucous 
membrane. 

There  was  a  secondary  nodule  in  a  gland  in  the  portal  fissure. 

The  ap2:)earances  indicate  that  the  growth  has  developed  in  the 
wall  of  the  ulcer,  and  not  that  the  ulceration  is  a  sequel  to  the 
growth. 

The  specimen  was  taken  from  a  gentleman  aged  fifty-seven. 
History  on  p.  66.  May  7th,  1895. 


8.  A  specimen  of  gastro-enf.erostomy  for  pyloric  cancer. 
By  Leonard  A.  Bidwell. 

THE  specimen  shows  the  stomach,  duodenum,  and  the  first  part  of 
the  jejunum,  with  an  anastomotic  opening  between  the 
stomach  and  the  jejunum. 

The  following  are  brief  notes  of  the  case. 

Mrs.  C — ,  aged  thirty-one  years,  was  admitted  into  the  West 
London  Hospital,  under  the  care  of  Dr.  Ball,  in  December,  1894. 

For  six  months  previously  she  had  suffered  from  pain  after  food, 
which  was  relieved  by  vomiting.  She  was  very  anaemic  and  much 
emaciated,  but  the  lungs  and  heart  were  healthy. 

The  abdomen  was  slightly  tumid,  and  an  ill-defined  tumour  was 
felt  in  the  right  hypochondriac  region,  over  which,  however,  i*e- 
sonance  was  very  little  impaired.  The  stomach  was  dilated,  and 
its  lower  edge  extended  below  the  level  of  the  umbilicus ;  at  intervals 
it  became  distended  with  flatus,  and  became  prominent  through 
the  abdomiual  walls,  resembling  a  distended  coil  of  intestine. 

At  Dr.  Ball's  request  the  abdomen  was  opened,  under  ether,  in 
the  right  linea  semilunaris.  A  large  tumour  was  found  to  be 
involving  the  pyloric  end  of  the  stomach,  and  was  intimately 
adherent  to  the  liver,  so  that  its  removal  was  out  of  the  question. 
A  gastro-enterostomy  was  done  by  Halsted's  method  for  lateral 
intestinal  anastomosis.     The  jejunum  was  attached  to  the  posterior 
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surface  of  tlie  stoiuacli  by  eigliteeu  square  stitches,  and  a  piece  of 
omentum  was  wrapped  round  the  completed  anastomosis,  which 
was  then  returned  into  the  abdominal  cavity.  The  patient  took 
the  ether  badly,  and  suffered  from  a  good  deal  of  bronchial  irrita- 
tion after  the  operation.  Food  was  given  by  the  mouth  after 
twenty-four  hours,  and  was  taken  in  good  quantities  without 
causing  any  pain  or  vomiting.  The  patient,  however,  developed 
broncho-pneumonia,  and  died  ten  days  after  the  operation. 

At  the  post-moHem  examination  both  lungs  were  found  to  be 
broncho-jineumonic. 

The  abdominal  wound  was  quite  healed,  and  there  were  no  signs 
of  any  peritoneal  irritation  ;  even  the  omentum,  which  had  been 
Avrapped  round  the  anastomosis,  was  scarcely  adherent  to  the 
joint.  The  stomach,  duodenum,  and  part  of  the  jejunum  were 
removed  in  one  piece,  together  with  the  adherent  portion  of  the 
liver.     There  were  no  deposits  in  any  of  the  other  viscera. 

Description  of  the  specimen. — There  is  a  large  mass  of  new  growth 
surrounding  the  pylorus,  and  extending  some  distance  into  the 
stomach.  It  also  invaded  the  under  surface  of  the  liver ;  the 
pyloric  orifice  only  admitted  the  smallest  sized  catheter.  Nearly 
at  the  centre  of  the  stomach  is  the  anastomotic  opening  between 
it  and  the  jejunum.  The  opening  in  the  stomach  was  on  the 
posterior  surface,  and  that  in  the  jejunum  was  about  an  inch  and 
a  half  from  the  duodenum.  The  anastomotic  openmg  at  the 
post-7nortem  admitted  a  finger  freely,  but  it  has  contracted  since  it 
has  been  in  spirit.  The  mucous  coats  of  the  stomach  appear  to  be 
soundly  joined  to  that  of  the  jejunum,  and  their  peritoneal  surfaces 
are  firmly  adherent.     The  stitches  are  not  seen. 

Microscopic  examination  of  the  pyloric  growth  showed  typical 
carcinoma. 

The  specimen  is  of  interest  on  account  of  the  youth  of  the 
patient — thirty-one  years.  The  orifice  between  the  stomach  and 
jejunum  was  made  rather  too  small  in  the  first  instance,  but  there 
was  no  contraction  of  the  opening  during  life.  The  subsequent 
contraction  has  occuri'ed  since  the  specimen  has  been  in  spirit. 
The  anastomoses  effected  by  Senn's  plates,  on  the  other  hand,  show 
a  great  tendency  to  contract.  April  2nd,  1895. 
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9.  Two  stomachs  showing  the  results  of  gastro-jejunostomy . 
{Card  specimens.) 

By  Cyril  Ogle.  M.B. 

1A  STOftiACH  greatly  dilated.     The  pyloi'us  obstructed  by  new 
•     growth,  which  has  sj^read  to  the  umbilicus,  producing  there 
an  excrescence  of  the  size  of  a  small  chestnut. 

A  coil  of  jejunum  is  strongly  attached  to  the  stomach,  and  there 
is  a  communication  half  an  inch  in  diameter  between  the  two. 
Gastro-jejunostomy  was  performed  eight  months  ago,  with  much 
temporary  benefit,  by  Mr.  W.  H.  Bennett.  Senn's  plates  were 
used.  Death  was  preceded  for  six  weeks  by  copious  vomiting  and 
difficulty  in  bowel  action.  Much  secondary  growth  of  peritoneum 
was  found  at  the  autopsy,  especially  in  the  mesentery,  hampering 
the  small  intestine.  This,  together  with  the  contraction  of  the 
communication  between  the  stomach  and  jejunum,  would  account 
for  the  later  symptoms.  The  growth  appears  to  be  a  tubular 
carcinoma. 

2.  A  stomach  much  obstructed  towards  the  pylorus  by  new 
growth,  which  probably  grew  into  its  walls  from  a  mass  lying  close 
by  it.  The  patient  was  a  woman  aged  tweuty-three  years.  The 
growth  appears  to  be  a  sarcoma.  Gastro-jejunostomy  was  per- 
formed by  Mr.  Herbert  Allingham  a  month  before  the  death  of  the 
patient.  She  derived  great  benefit  from  the  operation,  but  died 
of  acute  peritonitis,  due  to  a  rupture  of  the  growth  infiltrating 
the  stomach's  wall,  at  a  spot  I'emoved  from  the  site  of  operation. 

The  communication  between  the  stomach  and  jejunum  has  re- 
mained of  good  size,  and  easily  admits  the  last  joint  of  a  large  finger. 
In  this  case  Mayo  Robson's  bobbin  was  used. 
In  both  the  specimens  are  still  to  be  seen  silk  sutures  traversing 
the  wall,  and  lying  partly  in  the  stomach  and  partly  in  the  jejunum. 
These  were  used  tw  attach  the  plates  to  each  other,  and  thetbobbiu 
to  the  stomach.  They  have  produced  no  ill  result  by  remaining 
in  the  wall  of  stomach.  February  \9th,  1895. 
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10.  Fibrous  stricture  of  pylorus. 
By  Cyril  Ogle,  MB. 

THE  first  specimen  shows  a  stomach  contracted  and  thickened  in 
its  pyloric  half,  the  internal  diameter  of  which  measures  only 
two  and  a  half  inches,  the  walls  half  an  inch  in  thickness  on  an 
average,  with  gradual  increase  to  the  pylorus.  The  duodenum  is 
quite  natural. 

The  second  case  shows  extreme  contraction  of  the  pylorus,  which 
admits  a  No.  8  catheter  only.  The  cause  is  seen  to  be  a  localised 
thickening  of  the  pylorus,  of  the  size  of  a  small  chestnut. 

Although  there  is  an  old  ulcer  on  the  small  curvature,  it  is  at 
some  distance  from  the  pylorus,  and  has  evidently  nothing  to  do 
with  the  constriction. 

I  have  thought  these  cases  to  be  worth  bringing  before  the 
Society,  the  first  on  account  of  the  nature  of  the  obstruction. 
Beneath  the  microscope  the  thickening  is  seen  to  be  due  to  hyper- 
trophy of  the  muscular  coat,  and  to  increase  of  fibrous  tissue  in 
the  submucous  coat. 

The  mucous  membrane  is  thrown  into  folds,  but  is  intact,  and 
there  is  nothing  to  suggest  malignant  disease.  There  have  been 
several  cases  reported  in  the  Society's  '  Proceedings  '  (vol.  xlii)  of 
fibrous  change  near  the  pylorus,  but  almost  always  with  either 
ulceration  or  cicatrisation  of  the  mucous  membrane,  and,  in  most, 
with  at  any  rate  a  suspicion  of  jDoison  having  previously  been 
taken. 

The  second  specimen  is,  I  think,  unusual  in  the  degree  of  stenosis 
produced  by  pyloi'ic  disease;  and  although  there  is  evidence  of  its 
cause  being  carcinoma,  there  were  no  adhesions  to  the  neighbour- 
ing parts  and  no  secondary  growths. 

The  patient  was  not  admitted  into  hospital  on  account  of  any 
gastric  symptoms,  but  for  rapid  tuberculosis  of  the  lungs,  of 
which  she  died  a  few  hours  after  admission. 

Dr.  Fagge  seems  to  have  regarded  cases  of  pyloric  stricture 
where  fibrous  tissue  is  mainly  found,  as  carcinomatous,  and  ex- 
plains the  absence  of  secondary  growths  as  due  to  the  fact  that  it  is 
the  stomach  which  is  affected,  and  this  being  a  vital  organ,  death 


PERFORATING    DUODENAL    ULCER    IN    WOMEN.  57 

occurs  too  rapidly  for  the  formation  of  secondary  growths.  But 
the  present  specimen,  at  any  rate,  can  hardly  be  one  of  rapid 
growth,  and  botli  Dr.  Wilks  and  Dr.  Bristowe  describe  the  exist- 
ence of  fibrous  stricture  distinct  from  scirrhus  of  the  pylorus. 

In  neither  of  the  above  cases  could  a  tumour  be  felt  during 
life ;  and  both,  had  they  been  diagnosed,  would  have  been  very 
suitable  for  operation, — the  first  by  gastro-jejuuostomy,  and  the 
second  by  pylorectomy  or  pyloroplasty  :  and  it  would  seem  that 
the  existence  of  fibrous  thickening  with  obstruction  of  the  pylorus 
— apart  from  malignant  disease,  or  even  as  the  result  of  malignant 
disease  which  is  no  longer  active — must  be  of  great  importance  in 
prognosis  as  regards  the  future  condition  of  patients  operated 
upon  for  pyloric  obstruction.  January  \hth,  1895. 

Addendum. — Since  the  above  paper  was  read  a  number  of 
sections  of  different  parts  of  the  stomach  first  described  have  been 
made,  and  in  these  also  there  appears,  microscopically,  no  evidence 
of  carcinoma. 


11.  Perforating  duodenal  ulcer  in  women. 
By  Lee  Dickinson,  M.D. 

THE  specimen  shown  is  an  acute,  small,  simple  ulcer  perforating 
the  anterior  wall  of  the  duodenum  three  quarters  of  an  inch 
from  the  pylorus.  It  was  taken  from  the  body  of  a  housoiiiaid 
aged  29,  a  patient  of  Dr.  Parr  of  Kensington.  The  patient  was 
not  in  the  least  anaemic,  and  had  had  excellent  health,  in  spite  of 
dyspeptic  p;iins  during  the  last  few  months,  till  she  was  suddenly 
seized  by  violent  pain  in  the  right  hypochoudrium,  which,  as  she 
was  slightly  jaundiced  at  the  time,  was  thought  at  first  to  be  due 
to  a  gall-stone.  She  became  collapsed,  and  died  in  fourteen  hours 
with  acute  general  peritonitis.  There  were  no  other  ulcers  or 
scars  in  the  duodenum  or  stomach. 

The  ulcer    is   of  a  kind   sufficiently   familiar    to    this  Society, 
whether  in  the  stomach  or  the  first  part   of  the  duodenum.     Its 
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interest  lies  in  the  fact  that,    being  duodenal,  it  occurred  in  a 
woman. 

The  great  majority  of  perforating  duodenal  ulcers  occur  in 
men,  a  fact  which  is  perhaps  sufficiently  recognised.  The  pre- 
ponderance of  men  is  well  shown  in  a  recent  paper  by  Drs.  Perry 
and  Shaw,^  who  found  that  in  fifty-six  cases  the  ratio  Avas  42 
to  14,  or  if  burns  were  excluded,  42  to  8  (?  7). 

It  happens  tliat  I  have  lately  seen  two  fatal  cases  in  women  at 
St.  George's  Hospital.  The  fii'st  was  a  laundrymaid  aged  twenty- 
seven,  with  a  history  of  dyspepsia  for  six  years,  but  otherwise  good 
health  and  no  anaemia,  who  was  under  Dr.  Dickinson  in  August, 
1891.  The  perforated  ulcer  was  of  the  same  acute  nature  as  that 
shown.     There  was  the  scar  of  another  in  the  duodenum. 

The  second  was  a  dressmaker  aged  twenty- seven,  with  a  bistorj' 
of  dyspepsia  for  five  years,  but  no  anaemia,  who  was  under  Dr. 
Whipham  in  December,  1894.  Laparotomy  was  performed  by 
Mr.  Sheild,  and  the  ulcer  was  sutured.  It  was  of  a  more  chronic 
nature,  with  a  raised  and  much -thickened  edge. 

The _post-mortem  books  of  St.  Greorge's  contain  one  other  case  in  a 
woman  (not  including  one  which  was  due  to  a  burn) .  She  was  under 
Dr.  Whipham  in  July,  1882.  Her  age  was  tweuty-two,  and  she 
was  expressly  stated  to  have  had  no  preceding  illness  except 
slight  occasional  headache  and  dyspej^sia.  The  fatal  illness  was 
sudden  and  short.  There  were  three  acute  duodenal  ulcers,  one 
of  which  had  perforated. 

In  contrast  to  the  three  in  women  the  same  post-mortem  books 
contain  fourteen  cases  in  men.  Of  perforated  gastric  ulcers  they 
contain  54  cases — 42  women,  12  men. 

Now  as  to  simple  gastric  ulcers  in  general,  it  may  be  doubtful 
how  much  greater  is  the  liability  of  women,  and  Dr.  Pye-Smith 
has  shown  that  men  suffer  oftener  than  has  been  supposed ;  but 
of  this  there  can  be  no  doubt — the  great  majority  of  the  gastiic 
ulcers  which  perforate  into  the  peritoneal  cavity,  a  class  consist- 
ing largely  of  the  acute  latent  ulcer  of  the  anterior  wall  of  the 
stomach,  occur  in  women,  especially  young  anaemic  women. 

The  perforating  duodenal  ulcer,  on  the  contrary,  pi-efers  men  ; 
and  those  women  whom  it  affects  are  seldom  not  anaemic. 

In  the  four  women  whose  cases  I  have  described  there  was 
neither  anaemia  at  the  time,  nor  any  reason    to  suppose  it  had 

I  '  Guy's  Hospital  Reports,'  vol.  1,  1893,  p.  203. 
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ever  existed.  Of  the  cases  quoted  by  Drs.  Perry  and  Shaw  only 
two  were  ansemic  (197  and  203  in  the  original  report),  and  the 
average  age  was  much  higher  than  iu  mine. 

It  is  quite  exceptional  for  gastric  and  duodenal  ulcers  to  co- 
exist in  the  same  patient.  I  would  suggest  that  though  these  ulcers 
are  so  similar  in  their  morbid  anatomy,  apparently  diffei^ing  only 
in  being  on  one  or  the  other  side  of  the  pylorus,  they  depend  for 
their  initiation  upon  a  different  diathesis,  and  that  anaemia  has 
very  little  share  in  the  causation  of  the  duodenal  ulcer. 

Suhphrenic  abscess  from  duodenal  ulcer. — Comparing  perforating 
gastric  and  duodenal  ulcers,  one  is  struck  by  the  fact  that  while 
the  former  not  infrequently  cause  only  a  limited  peritonitis  in  the 
form  of  a  subphrenic  abscess,  the  latter  almost  always  cause  a 
diffuse  peritonitis,  or  if  not,  a  local  abscess  beneath  the  right  lobe 
of  the  liver.  This  is  what  might  be  expected  from  the  position  of 
the  duodenum.  But  a  subi^hrenic  abscess  results  from  duodenal 
perforation  oftener  than  might  be  supposed. 

Among  the  eighteen  cases  of  duodenal  perforation  in  the 
St.  George's  i)ost-mortem  books  two  resulted  in  this.  One  of 
these  has  been  published.  The  other  was  remarkable  because,  in 
consequence  either  of  previous  adhesions  or  an  unusual  position  of 
the  pylorus  at  the  time  of  perforation,  the  abscess  was  on  the  left 
side,  like  the  ordinary  subphrenic  abscess  from  gastric  perforation. 
This  case  was  communicated  to  the  Medical  Society  by  Mr.  Sheild 
on  October  22nd,  1894. 

For  the  convenience  of  those  who  may  be  interested  in  this 
subject  references  to  the  pul)lished  cases  of  subphrenic  abscess 
from  duodenal  perforation  with  which  I  have  met  are  ap- 
pended. 

Matfdl,  '  UbiT  subphrenisclie  Absccsse,'  Wien,  1894.     (Eight  cases.) 
Jfajow,  '  Transactions  of  the   A.ssociation  of  American   Physicians,' vol.  viii, 
p.  223. 

Dickinson,  '  British  Medical  Journal,'  1804,  vo'.  i,  p.  234. 
Cayley, '  Clinical  Journal,'  May,  3Uth,  1894. 

Jpril  2nd,   1895. 
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12.  Malformation  of  the  alimentary  canal ;  atresia  at  the 
middle  of  the  duodenum. 

Bj  A.  T.  CoLLUM  (introduced  bj  Gr.  Newton  Pitt). 

THE  canal  above  the  seat  of  obstruction,  consisting  of  the  stomach 
and  upper  part  of  the  duodenum,  is  dilated  and  rendered 
hour-glass  shape  by  the  constriction  of  the  thicker  and  more 
resisting  pylorus.  This  portion  ends  below  in  a  blind  cul-de-sac. 
Belotv  the  seat  of  obstruction  the  intestine  is  of  normal  size.  The 
bile-duct,  ligatured  at  the  time  of  removal  from  the  body,  has  been 
dissected  out,  and  can  be  seen  to  enter  the  commencement  of  the 
gut  on  the  distal  side  of  the  obstruction. 

The  upper  and  lower  portions  are  connected  together  by  a  little 
connective  tissue  with  some  blood-vessels.  Part  of  this  has  been 
removed  during  preparation. 

The  cascum  presents  an  example  of  the  persistence  of  the  foetal 
type,  being  conical  in  shape,  and  gradually  tapering  to  an  apex,  to 
which  is  attached  the  vermiform  process. 

The  specimen  was  removed  from  the  body  of  a  "full-time" 
child,  who  appeared  healthy  at  birth,  and  presented  no  other  mal- 
formation. The  mother  had  "  hydramnios,"  and  was  delivered  by 
a  midwife.  The  child  passed  meconium  stained  with  bile,  and 
took  the  breast,  but  retained  nothing.  On  the  third  day  Dr. 
Bluck,  of  Plaistow,  to  whom  I  am  indebted  for  the  specimen,  was 
consulted,  the  child  having  passed  no  urine.  Dr.  Bluck  passed  a 
catheter,  but  found  the  bladder  empty.  Only  once  afterwards  was 
a  little  urine  noticed  on  the  diapers,  and  death  ensued  on  the 
sixth  day,  meconium  being  passed  at  intervals,  and  vomiting  con- 
tinuing to  the  end. 

A  specimen  very  similar  to  this  one  was  shown  in  October, 
1893,  by  Mr.  Edgar  Willett,  and  is  described  in  vol.  xlv,  p.  78, 
of  the  '  Transactions  '  of  the  Society.  In  Mr.  Willett's  case  the 
obstruction  seemed  to  be  at  the  termination  of  the  duodenum  ;  the 
dilated  portion  o£  bowel  above  passed  down  towards  the  pelvis 
behind  the  caecum,  and  was  opened  on  the  third  day,  as  no  meconium 
had  been  passed,  and  the  child  was  vomiting  ;  partly  digested  milk, 
stained  with  bile,  escaped.     In  that  case,  therefore,  the  bile-duct 
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entei'ed  the  bowel  on  the  proximal  side  of  the  obstruction,  while  in 
the  present  one  it  can  be  seen  to  join  on  the  distal  side. 

Pathology. — As  to  the  causation  of  the  malformation,  one  natu- 
rally suspects  a  developmental  error,  and  seeing  that  an  offshoot 
of  the  primitive  gut  proceeds  from  the  duodenum  during  the 
development  of  the  liver,  it  is  probable  that  this  diverticulum 
produces  first  a  puckering,  and  subsequently  a  complete  interrup- 
tion  in  the  canal.  As  tending  to  corroborate  this  theory,  I  have 
brought  from  the  museum  of  Charing  Cross  Hospital  a  specimen 
of  imperforate  pharynx,  in  which  the  block  is  situated  behind  and 
a  little  below  the  cricoid  cartilage,  and  would  seem  to  have  been 
caused  by  the  budding  off  of  the  lungs.  May  21st,  1895. 


13.  Emphysema  of  small  intestine.     {Card  specimen.) 
By  Hector  W.  Gr.  Mackenzie,  M.D. 

THE  specimen  is  a  portion  of  the  jejunum  dried,  and  shows 
numerous  vesicles  of  air  iu  the  submucous  tissue.  The  em- 
physema was  much  more  marked  in  the  recent  state.  The  first  six 
inches  of  the  jejunum  presented  a  very  unusual  appearance.  The 
valvulae  conniventes  appeared  to  be  the  seat  of  raised  vascular- 
looking  growths,  the  whole  of  the  mucous  membrane  being  in- 
tensely congested.  The  same  condition  recurred  at  intei'vals  of  one 
or  two  feet  thi-oughout  the  upper  half  of  the  jejunum.  What 
appeared  to  be  growths  were  soon  found  to  be  simply  due  to  the 
presence  of  air  in  the  submucous  tissue.  Pressure  witli  the  finger 
shifted  the  position  of  the  swellings,  while  incision  caused  them 
to  disappear. 

The  specimen  is  from  a  man  aged  thirty,  who  died  from  acute 
and  chronic  pulmonary  tuberculosis.  The  patient  complained  of 
great  abdominal  pain  on  the  day  he  died.  The  body  was  examined 
within  twelve  and  a  half  hours  after  death.  The  small  iutestin(>, 
from  the  duodenum  onwards,  contained  a  large  quantity  of  dark 
blood.  No  cause  for  the  haemorrhage  was  discoverable.  The  liver 
was  fatty  and  slightly  cirrhotic.  The  stoma(;li  was  nonmil.  Thore 
was  no  sign  of  intestinal  ulceration  or  tuborele. 
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A  minor  degree  of  emphysema  of  the  stomach  and  intestine  due 
to  decomposition  is  not  very  rare. 

The  remarkable  features  about  this  case  were  the  extent  of 
intestine  affected,  and,  if  the  emphysema  were  due  to  decomposition, 
the  great  rapidity  with  which  it  must  have  developed. 

May  21s/,  1895. 


14.  Strangulated  hernia  on  the  left  side  of  the  abdominal  wall. 

By  Stkphen  Paget. 

THIS  specimen  was  taken  from  the  body  of  a  woman  aged  50, 
who  was  admitted  to  the  West  London  Hospital  on  August 
6th.  I  am  very  sorry  to  say  that  the  swelling  was  at  first  thought 
to  be  inside  the  abdominal  cavity,  both  by  myself  and  by  some  of 
my  colleagues  :  thus  there  was  some  delay  before  operation,  and  it 
is  just  possible  that  an  immediate  operation  might  have  saved  the 
patient's  life. 

For  four  or  five  years  she  had  been  subject  to  attacks  of  abdo- 
minal pain,  with  vomiting  and  obstruction  of  the  bowels.  These 
attacks  had  at  first  occurred  at  intervals  of  about  three  months, 
but  of  late  they  had  been  more  frequent,  occurring  every  ten  or 
fourteen  days.  About  the  time  when  they  first  occurred  she  began 
to  be  aware  of  a  swelling  in  the  left  side  of  the  abdomen,  and  this 
swelling  had  lately  got  larger.  Her  first  attack  of  pain  was  soon 
after  a  protracted  labour. 

She  was  admitted  to  the  hospital  on  the  evening  of  August  6th, 
with  signs  of  acute  obstruction.  In  the  left  side  of  the  abdomen, 
outside  the  left  semilunar  line,  and  between  the  ilium  and  the  um- 
bilicus, was  a  rounded  swelling,  about  four  inches  in  diameter,  very 
slightly  raised  above  the  level  of  the  surrounding  skin,  moveable 
but  not  freely  moveable,  not  clearly  defined,  not  tender,  not  clearly 
resonant  on  percussion.  Her  general  condition  was  fairly  good, 
her  tongue  clean  and  moist,  her  temperature  normal.  On  August 
7tli  she  seemed  better ;  she  had  passed  flatus,  and  had  gone  for 
many  hours  without  vomiting.     The  general  opinion  was  tliat  the 
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swelling  was  inside  the  abdominal  cavity,  probably  an  ovarian  or 
parovarian  cyst,  pressing  or  dragging  on  the  bowel,  and  that  the 
pain  and  sickness  might  subside  as  on  former  occasions,  and  that 
an  operation  might  then  be  done  under  more  favorable  conditions. 
On  August  8th  she  had  lost  ground,  and  the  vomiting  had  returned, 
and  now  had  a  marked  faecal  odour.  I  opened  the  abdomen  in  the 
middle  line,  and  found  that  the  swelling  was  a  hernial  sac  lying 
between  the  abdominal  muscles  and  the  subcutaneous  fat,  and 
filled  with  a  loop  of  small  intestine.  There  was  a  collection  of 
thin  offensive  pus  among  the  coils  of  intestine  which  lay  near  tbe 
mouth  of  the  sac,  and  these  were  glued  together  by  soft  bauds  of 
lymph.  The  strangulated  bowel  was  drawn  back  without  diflBculty 
out  of  the  sac,  and  was  found  to  be  already  gangrenous  ;  it  gave 
way  just  after  it  was  set  free.  It  was  quickly  secured  in  the 
wound,  but  the  patient  died  soon  after  the  operation. 

The  specimen  has  shrunk  in  spirit,  but  it  shows  well  the  posi- 
tion of  the, sac  between  the  muscles  and  the  subcutaneous  fat. 
The  opening  into  the  sac  was  about  three  quarters  of  an  inch  in 
diameter;  the  diameter  of  the  sac  was  aT)0ut  two  and  a' half 
inches.  October  I6th,  1894. 


15.  Ulceration  of  the  large  intestine  in  typhoid  fever.     {Card 

specimen.) 

By  C.  Arklr,  M.D. 

THE  transverse  and  parts  of  the  ascending  and  descending  colon 
from  a  man  aged  26,  who  died  of  typhoid  fever  on  the  forty- 
third  day  of  the  disease  in  Charing  Cross  Hospital  under  the  care 
of  Dr.  Abercrombie.  The  intestine  is  most  extensively  (practically 
universally)  ulcerated,  the  ulcers  being  deep  and  irregular  in  out- 
line— everywhere  exposing  the  muscular  coat,  and  in  several  pUices 
causing  perforation.  The  appearances  suggest  dysenteric  rather 
than  typhoid  uU^eration.  The  chief  focus  of  the  disease  was  in 
the  lar«^(^  inicstiue,  but  a  few  healing  uh-er.s  were  sparsely  found  as 
high  as  four  feet  above  tlie  ileo-ctcca!   valve.     All  tlif  large  iutes- 
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tine  was  ulcerated  to  wit liiu  six  iuches  of  tlie  aims,  but  for  one 
foot  below  the  ileo-csecal  valve  the  ulcei's  were  small  and  rounded, 
a  good  deal  undermined,  and  evidently  situated  in  the  solitary 
glands.  There  was  very  little  glaudular  enlargement.  The 
patient  died  of  peritonitis. 

The  case  was  a  typical  example  of  severe  typhoid  fever,  and 
during  the  first  fortnight  of  the  patient's  stay  in  hospital  he  was 
constipated,  but  latterly  there  had  been  much  diarrhoea. 

February  19th,  1895. 


16.    Ulcerative  colitis  [human).     [Card  specimen,.) 
By  J.  H.  Targett,  M.S. 

A  PORTION  of  a  descending  colon  affected  with  ulcerative  colitis. 
The  mucous  surface  presents  a  large  number  of  deep  ulcers, 
whose  chief  diameter  is  transverse  to  the  long  axis  of  the  bowel. 
The  margins  of  the  ulcers  are  undermined,  and  their  bases  are 
composed  of  the  serous  and  muscular  coats.  In  several  instances, 
however,  the  floor  consists  only  of  translucent  peritoneum.  The 
persistent  strips  of  mucous  membrane  project  so  far  beyond  the 
general  level  of  the  wall  of  the  intestine  that  they  appear  like 
elongated  ridges  between  the  excavations.  The  surface  of  the 
mucous  membrane  forming  these  ridges  is  covered  with  shreds  of 
tissue,  or  dotted  with  small  oval  ulcers.  By  the  enlargement  and 
confluence  of  such  ulcers  the  extensive  destruction  of  the  mucous 
coat  has  been  produced. 

Microscopical  examination  of  the  wall  of  the  colon  showed 
abundant  inflammatory  changes  in  the  submucous  tissue  and 
between  the  bases  of  Lieberkiihn's  tubules.  At  the  edges  of  the 
ulcers  the  mucous  membrane  showed  much  catan-h  of  the  lining 
epithelium  of  the  tubules,  their  mouths  blocked,  and  their  acini 
distended  with  secretion.  The  lymphoid  nodules  were  much 
swollen. 

Clinical  history. — From  a  woman  aged  twenty-tLree,  a  parlour- 
maid, admitted  to  a  hospital  for  diarrhoea  and  melaena.  Her 
illness  began  six  weeks  previously,  with  passing  blood  from  the 
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rectum,  the  bowels  being  constipated  at  the  time.  Diarrhoea 
supervened,  and  persisted  till  death.  The  motions  were  very 
offensive,  and  contained  bright  red  blood  in  abundance.  The 
general  symptoms  were  anorexia,  thirst,  tenderness  in  the  right 
iliac  region  and  over  the  lower  part  of  the  abdomen.  She  gradually 
sank  ten  days  after  admission. 

Autopsy. — On  opening  the  abdomen  some  general  peritonitis  was 
seen,  indicated  by  stickiness  and  adhesion  of  coils,  and  a  few 
masses  of  lymph.  No  perforation  was  found,  but  on  attempting 
to  remove  the  intestines  the  colon  was  so  rotten  that  it  ruptured 
in  more  than  one  spot.  The  adhesions  were  most  numerous  about 
the  caecum,  sigmoid,  and  splenic  flexure  of  colon.  The  transverse 
colon  was  much  dilated,  forming  a  broad  bag  across  the  upper 
half  of  the  abdomen.     Appendix  cgeci  normal. 

A  few  small  round  ulcers  were  found  in  the  lowest  part  of  the 
ileum,  apparently  follicular  in  origin.  But  the  chief  change  here 
was  the  blackening  of  the  mucous  coat  by  bismuth  administered 
medicinally.  From  the  caput  coli  to  the  inner  margin  of  the  anus 
was  one  continuous  stretch  of  severe  and  acute  ulceration,  most 
marked  in  the  transverse  colon.  The  mucous  membrane  that 
remained  was  swollen  and  injected,  and  marked  with  punched-out 
ulcers,  as  in  the  accompanying  specimen.  Under  water  the  edges 
of  the  ulcers  were  shaggy  from  sloughing  and  undermined.  The 
bases  of  the  excavations  wei-e  of  a  florid  colour.  The  rectum  was 
not  worse  than  the  sigmoid,  so  that  there  Avas  no  indication  of 
extension  of  the  disease  from  below  upwards. 

Kidneys,  liver,  and  spleen  normal.  Mesenteric  glands  much 
enlarged  and  hypertemic  ;  genital  organs  normal. 

This  specimen  is  preserved  in  the  Royal  College  of  Surgeons' 
Museum,  No.  2472b.  May  21st,  1895. 


17.   Ulcerative  colitis.     {Card  specimen.) 
By  Cyril  Ogle,  M.B. 

THROUGHOUT  the  colou  large  tracts  denuded  of  mucous  membrane, 
separated  by  ridges  and  shreds  of  membrane  of  intense  red 
colour.  The  small  intestine  and  the  last  few  inches  of  rectum  were 
healthy.     No  perforation  ;  no  tubercle. 

5 


66  ORGANS    OF    DIGESTION. 

Slight  lardaceous  reaction  of  kidneys.     None  elsewhex'e. 

Some  old  scars  about  the  knees. 

Patient  a  married  woman,  of  about  35  years.     Never  abroad. 

Blood  and  slime  passed  for  twelve  months,  with  diarrhoea,  abdo- 
minal pain,  and  occasional  vomiting. 

On  admission,  diarrhcea,  slime,  and  shreds  of  mucus  passed. 
She  suffered  from  faecal  vomiting. 

Symptoms  somewhat  relieved  by  injections,  with  no  return  of 
vomiting.     Irregular  raised  temperature  and  gradual  weakness. 

Urine  s.  g.  1015,  with  much  albumen.  May  21st,  1895, 


18.  Local  dilatation  of  the  colon  at  the  sigmoid  flexure. 
[Card  specimen.) 

By  G.  Newton  Pitt,  M.D, 

THE  specimen  was  taken  from  a  man  aged  57,  who  died  from 
perforation  of  a  gastric  ulcer  which  had  become  malignant 
(vide  p.  53).  For  some  months  he  had  vomiting  and  pain  after 
food,  and  was  fed  per  rectum  for  several  weeks.  Latterly  he  had 
extreme  constipation,  with  more  or  less  evidence  of  intestinal  ob- 
struction. There  was  the  greatest  divergence  of  opinion  as  to  the 
diagnosis  during  life,  and  shortly  before  his  death  it  was  supposed 
that  he  was  suffering  from  intestinal  obstruction  due  to  growth  in 
the  colon. 

The  sigmoid  flexure  of  the  colon  was  longer  than  usual,  and  the 
two  ends  were  more  fixed  to  the  brim  of  the  pelvis  and  to  the 
ileum  than  is  generally  the  case.  The  convexity  of  the  curve  was 
dilated  into  a  pouch  about  four  inches  long,  the  circumference  of 
which  measured  eight  inches,  while  above  and  beloAv  this  the 
measurement  was  only  three  inches.  The  wall  Avas  greatly  thinned 
in  this  region.  The  yielding  of  the  wall  was  very  noticeable  when 
the  bowel  was  first  laid  open. 

This  dilatation  of  the  sigmoid  flexure  leading  to  a  paralysis  of 
the  bowel,  and  suggesting  during  life  intestinal  obstruction,  was 
doubtless  due  to  the  long-continued  feeding  per  rectum,  and  to  the 
frequent  use  of  large  enemata. 
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Specimens  of  a  general  dilatation  of  the  lower  part  of  the  colon 
or  of  the  csecum  may  be  met  with,  not  infrequently ;  but  I  am  not 
familiar  with  a  local  pouching  limited  to  the  convexity  of  the 
sigmoid.  Its  formation  in  the  present  case  greatly  added  to  the 
difficulties  of  diagnosis.  May  7th,  1895. 


19.  A  case  of  post-rectal  dermoid  forming  a  rectal  polypus. 

By   C.   H.    GOLDING-BlRD. 

IN  July,  1894,  Mary  G — ,  aged  36,  was  admitted  under  my  care 
into  Guy's,  as  a  case  of  piles.  Twice  before  she  had  been 
operated  upon  for  this  condition,  and  now  it  had  reappeared.  In 
taking  her  history  the  account  she  gave  of  rectal  tenesmus  was 
very  noticeable  ;  and  she  further  stated  that  latterly  a  lump  would 
come  down  and  partly  extrude  itself  at  the  anus,  and  that  she 
had  to  return  it  by  manipulation. 

When  examined  I  found,  in  addition  to  the  piles,  that  on  passing 
the  finger  well  up  the  rectum,  a  globular  polypoid  tumour  could  be 
just  felt,  but  its  attachment  could  not  be  reached. 

Placed  under  an  anaesthetic  with  a  view  to  operation,  a  further 
examination  revealed  a  pear-shaped  polypus  protruding  from  the 
posterior  rectal  wall,  and  of  the  size  of  a  small  hen's  e^^.  With 
some  difficulty,  after  stretching  the  sphincter,  the  bulk  of  it  was 
extruded  from  the  anus,  and  I  was  at  once  struck  by  the  fact  that 
it  was  of  doughy  consistency,  retaining  exactly  the  impression  of 
the  examining  fingers,  and  it  was  covered  with  normal  mucous 
membrane.  Its  point  of  attachment  was  quite  beyond  reach.  It 
could  be,  however,  certainly  determined  that  it  projected  into  the 
posterior  rectal  wall,  and  that  its  point  of  attachment  was  external 
to  the  gut. 

I  decided  to  enucleate  it,  and  this  was  easily  done  by  a  vertical 
incision  through  the  covering  rectal  mucous  membrane.  Toward 
the  end  of  the  operation,  however,  a  small  rent  was  made  in  the 
tumour,  and  its  stiff,  clayey  contents  began  to  extrude.  The  actual 
point  of  origin  of  the  tumour  could  not  be  reached,  so  peeUng 
back  the  mucous  membrane  as  high  as  possible,  a  ligature  was 
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applied  rouud  the  stump,  and  the  tumour  removed.  The  rectal 
mucous  membrane  now  fell  into  its  place,  and  was  entire,  save 
for  the  vertical  incision  through  which  the  enucleation  had  been 
conducted.     The  patient  recovered  perfectly. 

The  tumour  was  entire  except  the  extreme  tip  at  its  narrow 
attached  end  where  the  ligature  had  been  placed.  The  contents 
were  clayey  material,  without  hair  or  bone  or  teeth,  and  pi'esented 
under  the  microscope  no  organised  structure.  The  cyst  was  smooth 
internally ;  externally  rough  where  the  overlying  mucous  mem- 
brane had  been  peeled  off  it. 

A  section  of  the  wall  shows  fi'om  within  outwards  the  following 
structures : 

(a)  Mucous  membrane  of  lymphoid  tissue  having  embedded  in 
it  tubular  glands  like  those  of  Lieberkiibn. 

(6)  A  well-marked  layer  of  muscularis  mucosa. 

(c)  Submucosa  of  connective  tissue. 

(d)  Layers  of  transverse  unstriped  muscle. 

(e)  Layers  of  longitudinal  unstriped  muscle. 

(/)  The  rough  exterior — strands  of  connective  tissue. 

The  rarity  of  post-rectal  dermoids  growing  in  connection  with 
the  mesenteric  canal,  and  the  still  greater  rarity  of  one  appearing 
and  playing  the  part  of  a  rectal  polypus,  require  that  this  case 
should  be  placed  on  record. 

It  entirely  agrees  with  the  description  of  one  given  by  Middel- 
dorpf  and  quoted  by  Bland  Sutton,^  and  removed  by  the  former 
surgeon  from  near  the  anus  of  a  child.  The  tumour,  says  Sutton, 
"  contained  connective  tissue,  mucous  membrane  with  characteristic 
follicles,  submucous  tissue,  longitudinal  and  circular  layers  of 
muscle-fibres." 

I  am  indebted  to  Mr.  Bellingham  Smith,  the  Surgical  Eegistrar, 
for  the  microscopical  j^reparations  of  the  cyst-wall. 

December  18th,  1894. 

1  '  Tumours,  Innocent  and  Malignant,'  p.  319. 
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20.   A  case  of  malformation  of  the  liver.    {Card  specimen.) 
By  Hector  W.  G.  Mackenzie,  M.D. 

THE  specimen  shown  is  the  liver  of  a  man  aged  50,  who  died 
from  the  efPects  of  extravasation  of  urine.  The  size  and 
weight  of  the  organ  are  average,  but  the  shape  differs  widely  from 
the  normal,  and  it  is  difficult  to  recognise  the  various  parts.  The 
left  half  of  the  organ  is  considerably  the  larger,  and  its  lower 
border  descends  about  two  inches  below  the  right.  The  normal 
configuration  is  thus,  roughly  speaking,  reversed. 

The  cause  of  the  alteration  of  form  depends  on  two  factors  : 

(1)  the  left  lobe  exists  only  in  an  atroj^hied  or  rudimentary  form ; 

(2)  an  extra  lobe — a  large  somewhat  pear-shaped  mass,  equal  in 
size  to  about  a  fourth  of  the  whole  organ — is  wedged  in  just  to 
the  right  of  the  gall-bladder.  This  additional  lobe  has  pushed 
the  gall-bladder,  the  quadrate  and  Spigelian  lobes,  and  the  left 
lobe  upwards  and  to  the  left.  The  left  lobe  occupies  the  left  upper 
comer.  The  gall-bladder  instead  of  being  vertical  is  nearly  hori- 
zontal, while  the  quadrate  lobe  lies  immediately  above  it. 

A  deep  notch  separates  the  extra  lobe  from  the  main  part  of  the 
right  lobe,  and  from  this  notch  a  furrow  runs  obliquely  upwards 
and  to  the  left  on  the  upper  surface,  terminating  in  a  notch  on  the 
upper  border  between  the  right  and  the  rudimentary  left  lobe. 

The  gall-bladder  lies  in  a  fissure  between  the  extra  and  the 
quadrate  lobes,  and  this  fissure  nearly  meets  the  furrow  just 
referred  to.  The  quadrate  lobe  shows  a  tendency  to  subdivision, 
and  in  consequence  of  the  existence  of  the  fissure  for  the  gall- 
bladder, is  much  better  defined  than  usual. 

There  are  a  number  of  gummata  in  different  parts  of  the  organ. 
Thus  there  are  two  in  the  right  lobe  to  the  right  of  the  deep 
notch.  There  is  one  in  the  supernumerary  lobe  close  to  the  gall- 
bladder. There  is  also  one  in  the  rudimentary  left  lobe.  None  of 
these,  however,  are  large,  and  they  seem  quite  unconnected  with 
the  formation  of  the  fissure,  notches,  and  furrows  which  mark  out 
the  extra  lobe.  It  is,  however,  possible  that  the  syphilitic  disease 
has  had  to  do  with  the  atrophy  of  the  left  lobe. 

It  does  not  seem  likely  that  a  syphilitic  process  should  while 
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causing  atrophy  in  one  direction  have  induced  hypertrophy  in 
another.  I  believe  the  association  of  syphilis  with  this  malforma- 
tion to  be  an  accidental  one.  In  support  of  this  we  see  a  tendency 
to  secondary  lobulation  shown  in  the  upper  surface  of  the  quad- 
rate lobe. 

Mr.  F.  Gr.  Parsons  has  called  my  attention  to  a  specimen  in  the 
comparative  anatomy  series  of  the  Museum  of  St.  Thomas's  Hos- 
pital, showing  the  division  of  the  liver  into  four  main  lobes,  two 

Fig.  1. 


Diagram  of  the  upper  sui-face  of  the  liver.  A,  B,  D,  E,  make  up  the 
right  lobe,  C  being  the  gall-bladder.  F  is  the  rudimentary  left 
lobe.  B  is  the  supernumerary  lobe.  The  shaded  areas  represent 
the  situation  of  the  gummata. 

right,  a  central  and  a  lateral,  and  two  left,  similarly  central  and 
lateral,  of  nearly  equal  size,  in  addition  to  the  Spigelian  and 
caudate  lobes.  This  type,  he  says,  is  found  in  many  of  the  lower 
animals.  The  quadrate  lobe  is  peculiar  to  man,  and  is  caused  by 
the  sinking  in  of  the  gall-bladder,  and  is  really  part  of  the  right 
central  lobe. 

I  show  the  four-lobe  type  of  liver  for  comparison,  and  it  will  be 
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seen  that  as  far  as  the  right  lobes  are  concerned  there  is  a  certain 
amount  of  resemblance. 

Mr.  Parsons  suggests  that  in  the  human  specimen  we  have  the 
two  main  right  lobes  of  the  more  generalised  type  represented. 
The  lobulation  here  met  with  would  therefore  be  a  reversion  to  a 
type  not  infrequently  met  with  among  the  lower  animals. 

I  should  like  to  refer,  in  conclusion,  to  the  difficulty  of  diagnosis 
a  liver  of  such  a  form  as  this  might  give  rise  to.  The  patient  wag 
admitted  to  the  hospital  for  quite  another  malady,  which  required 
immediate  operation,  and  he  died  within  twenty-four  hours.  Careful 
examination  of  the  liver  region  was  out  of  the  question.  It  is 
probable  that  most  physicians  would  have  been  quite  led  astray  by 
the  tumour  which  the  supernumerary  lobe  formed.  It  might  have 
been  taken  for  a  tumour  of  the  liver,  a  tumour  of  the  kidney,  or 
possibly  for  a  hydatid.  It  is  worth  while,  therefore,  to  bear  in 
mind  the  possibility  of  such  a  tumour  in  such  a  situation  being  an 
abnormal  lobe. 

May  2Ut,  1895. 


21.    Cirrhosis  of  the  liver  in  a  child. 
By  F.  Parkes  Weber,  M.D. 

11HE  liver  and  spleen  shown  to-night  are  those  of  a  girl,  J.  S — , 
aged  14,  who  died  at  the  German  Hospital  in  February,  1895. 
She  had  been,  as  the  father  thinks,  more  or  less  jaundiced  all  her 
life,  and  had  always  been  weakly  and  thin,  though  she  had  never 
had  any  serious  acute  illness  (never  scarlet  fever). 

For  her  age  she  was  extremely  ill-developed,  looking  much 
younger  than  she  really  Avas.  Her  skin  was  very  dark  all  over 
from  pigmentation,  probably  a  result  of  the  chronic  jaundice  ; 
one  or  two  venous  stigmata  were  seen  ;  the  superficial  veins  over 
the  front  of  the  body  were  much  enlai-ged.  The  liver  could  be 
felt  considerably  below  the  costal  margin,  and  the  spleen  extended 
to  below  the  anterior  superior  iliac  spine.  Ascites  was  first  de- 
tected about  eight  and  a  half  weeks  before  death,  and  for  a  rather 
longer  period  than  this  there  was  fever  (sometimes  high  fever) 
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of  an  irregular  type,  probably  not  entirely  due  to  the  bronchitis, 
which  Avas  also  noticed  during  part  of  this  period. 

At  the  necropsy  the  fluid  in  the  peritoneum  was  clear.  The 
liver  was  green,  hard,  "  hobnailed,"  and  weighed  26^  oz.  Micro- 
scopic examination  showed  a  large  amount  of  fibi'ous  tissue, 
situated  much  as  in  ordinary  cirrhosis,  dividing  the  glandular 
substance  into  unequal  compartments,  and  sometimes  invading 
the  lobules,  entering  between  the  individual  hepatic  cells.  Green 
inspissated  bile  could,  however,  be  seen  (at  least  in  the  sections 
stained  only  with  orange-rubin)  situated  between  or  in  the  hepatic 
cells.  The  gall-bladder  contained  a  moderate  amount  of  clear 
almost  colourless  fluid.     There  was  no  perihepatitis. 

The  spleen,  uniformly  enlarged,  weighed  20|  oz. ;  on  section  its 
substance  seemed  rather  firm,  but  othenvise  normal ;  the  micro- 
scope showed  increase  in  fibi'ous  tissue,  and  considerable  deposit 
of  pigment  in  some  of  the  trabeculse.  The  lymp)h- glands,  especially 
those  of  the  hilum  of  the  liver,  were  somewhat  enlarged  and 
much  pigmented ;  under  the  microscope  the  pigment-cells  were 
seen,  as  usual,  to  be  situated  chiefly  in  the  lymph-sinuses  of  the 
glands.     The  common  hile-duct  was  unfortunately  not  examined. 

Four  of  the  brothers  and  sisters  are  healthy,  three  others  died 
in  infancy  ;  the  eldest  of  the  family,  a  girl,  became  jaundiced  at 
about  the  age  of  thirteen,  and  died  at  nineteen  with  symptoms 
somewhat  i-esembliug  those  of  her  sister  J.  S — .  The  father  is 
living,  and  looks  healthy.  Although  the  mother  had  sevei'al 
miscan-iages,  there  is  no  definite  history  of  syphilis.  The  four 
healthy  children  were  born  in  the  interval  between  the  births  of 
the  two  sisters  who  suffered  from  chronic  jaundice.  The  history 
of  alcohol  is  likewise  not  quite  clear,  for  the  father  never  saw  the 
mother  give  the  child  alcohol,  though  the  mother,  who  died  at 
forty-eight  of  phthisis,  was  a  great  drinker  at  the  later  i)eriod  of 
her  life  when  J.  S —  was  born,  and  may  have  given  the  child 
alcohol  without  the  father's  knowledge;  she  used  to  be  out  "  on 
the  drink  "  for  a  week  at  a  time.  It  may  be  mentioned  that  the 
child  was  nevertheless  brought  up  on  the  breast  in  the  ordinary 
way. 

The  fever  which  existed  during  about  the  last  ten  weeks  of  the 
child's  life  was,  I  think,  in  part  at  least  due  to  an  auto-intoxica- 
tion, the  material  absorbed  from  the  liver  probably  affecting  the 
thermotaxic  centres ;  it  mav  be  regarded  as  taking  the  place  of 
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the  nervous  symptoms  noted,  at  the  end  of  some  cases  of  hepatic 
cirrhosis  in  both  children  and  adults.  The  late  development  of 
the  ascites  is  noteworthy,  but  perhaps  more  interesting  from  both 
a  pathological  and  a  clinical  point  of  view  is  the  great  size  of  the 
spleen,  which  by  palpation  during  life  appeared  even  larger  than 
it  actually  turned  out  to  be.  A  possible  explanation  of  this  striking 
feature  of  the  case  is  to  su2)pose  that  a  cirrhosis  of  the  liver  in 
the  case  of  the  growing  tissues  of  a  child  may  cause  a  much  greater 
relative  enlargement  of  the  spleen  than  in  an  adult,  when  the 
spleen  and  other  tissues  of  the  body  have  reached  their  full 
development. 

April  2nd,  1895. 


22.    Infarcts  in   the  liver. 
By  Cyril  Ogle,  M.B. 

THE  specimen  shows  infarcts  in  the  liver  similar  to  those  found 
in  the  spleen  and  kidneys :  buff-coloured  arese,  of  sizes  vary- 
ing from  a  pea  to  a  hazel-nut,  surrounded  by  zones  of  redness. 
The  hepatic  artery  is  also  shown,  and  is  seen  to  be  blocked  at  its 
bifurcation  by  adherent  brick-coloured  clot. 

It  is  usually  stated  that  infarctions  do  not  take  place  in  the 
liver,  when  either  the  portal  vein  or  hepatic  artery  is  blocked,  on 
account  of  the  free  anastomosis  of  the  capillaries  of  the  artery , 
and  of  the  vein,  between  the  lobules  of  the  liver.  In  the  present 
case  the  portal  vein  and  its  divisions  were  not  blocked,  and  there 
was  no  fibrosis  of  the  liver  to  obstruct  the  portal  circulation. 
Perhaps  the  explanation  of  the  infarcts  is  that  so  extensive  a  block- 
ing of  the  hepatic  artery  is  not  common,  and  that  this  took  place 
in  an  old  man  with  feeble  venous  circulation,  suffering  from  the 
effects  of  a  severe  injury. 

Dr.  Wooldridge  in  vol.  xxxix  of  the  '  Path.  Soc.  Trans.'  de- 
scribed some  experiments  on  dogs,  in  which  he  obtained  htemoi'- 
rhagic  infarctions  in  the  liver  by  injecting  a  certain  poison  into  the 
blood,  which  caused  thrombosis  of  the  portal  vein  ;  and  he  ex- 
plains the  hsemorrhagic  character  of  the  infarctions  as  being  due 
to  the  chemical  changes  in  the  blood,  which  jn-evented  its  clotting. 
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and  favoured  its  extravasation  from  the  vessels.  Perhaps  a  simi- 
lar explanation  might  be  appliecl  to  the  pi-esent  case ;  the  blood 
appeared  to  be  in  a  septic  condition,  as  shown  by  petechiae  in  the 
mucous  membranes,  and  this  was  perhaps  due  to  a  collection 
of  evil-smelling  pus  around  a  fractui-e  of  the  spinal  column, 
and  a  bedsore.  So  that,  without  this  condition  of  blood,  the  red 
character  of  the  infarcts  would  not  have  been  perhaps  manifest, 
and  the  infarcts  themselves,  if  present,  being  of  a  buff  colour, 
would  be  overlooked.  Possibly  this  may  not  infrequently  be  the 
case,  such  a  patch  in  the  liver  being  looked  upon  as  a  patch  of 
fatty  infiltration. 

In  the  present  case,  at  any  rate,  there  appears  to  have  been  an 
extensive  blocking  of  the  hepatic  artery  in  a  feeble  old  man  with, 
possibly,  a  septic  condition  of  blood. 

The  origin  of  the  embola  seemed  to  be  a  soft  patch  of  fibrin 
attached  to  a  calcareous  aortic  cusp.  There  wei*e  also  infarcts  in 
the  spleen  and  kidneys.  December  18th,  1894. 


23.   Cases  of  portal  thrombosis  with  and  without  infarction  of 
the  liver.     [Card  specimen.) 

By  G-.  Newton  Pitt,  M.D. 

CASE  1. — A  man,  aged  36,  was  admitted  with  an  injury  to  his 
abdominal  wall,  having  fallen  over  a  rail  and  bruised  his 
side.  He  vomited  and  became  collapsed.  He  was  found  to  have 
a  strangulated  right  scrotal  hernia.  Herniotomy  was  at  once  per- 
formed by  Mr.  Lane ;  the  bowel  was  found  to  be  severely  bruised. 
He  died  five  days  later  with  severe  membranous  enteritis  and 
paralysis  of  the  bowel. 

At  the  Inspection,  a  branch  of  the  portal  vein  to  the  right  lobe 
of  the  liver  was  found  to  contain  a  recent  thi-ombus ;  correspond- 
ing to  this,  an  area  in  the  upper  part  of  the  liver,  two  inches  across, 
with  a  sharply-defined  margin,  was  found  to  be  deeply  engorged 
with  blood.  The  liver  was  fatty.  No  ecchymosis  nor  laceration 
of  the  tissue  was  noticed,  but  it  ajjpeared  probable  that  a  branch 
of  the  portal  vein  had  been  injured  and  an  infarction  had  resulted. 
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Microscopically  it  was  found  that  the  capillaries  in  the  affected 
area  were  engorged  with  blood,  and  a  number  of  hepatic  cells  con- 
tained numerous  granules  of  brown  pigment. 

Case  2.— W.  M.  S — ,  aged  44,  was  admitted  under  Dr.  Wash- 
bourn  in  a  state  of  unconsciousness  with  left  hemiplegia.  Six 
hours  later,  he  was  conscious  and  free  from  any  paralysis.  He 
remained  fairly  well,  and  six  days  later  was  about  to  leave  the 
hospital,  when  he  developed  hemiplegia  and  coma,  which  proved 
fatal  in  six  hours. 

At  the  Inspection,  a  very  wide-spread  thrombosis  was  found  to 
have  taken  place.  Thrombi  were  found  in  the  descending  thoracic 
and  in  the  abdominal  aorta,  with  complete  obliteration  of  the 
lumen  by  thrombi  of  the  splenic,  of  the  lower  branch  of  the  left 
renal,  and  of  the  right  middle  cerebral  arteries,  and  of  the  right 
hepatic  vein.  Softening  thrombi  were  found  in  the  branches  of 
the  portal  vein. 

Death  had  occurred  from  cerebral  haemorrhage. 

On  section  the  liver  presented  numerous  sharply-defined  pale 
areas  with  other  deeply-engorged  dark  areas.  Microscopically 
there  was  an  increase  in  cells  in  the  portal  canals,  and  in  linear 
tracks  radiating  from  them,  producing  a  condition  of  early  cir- 
rhosis. Some  of  the  veins  were  thrombosed,  and  many  of  the 
capillaries  were  engorged  with  blood  to  an  unusual  extent,  but 
limited  to  certain  areas. 

Generally  the  formation  of  a  thrombus  in  a  portal  vein  pro- 
duces no  very  obvious  change  in  the  liver-tissue.  Dr.  Wooldridge 
showed  before  this  Society,  in  1888,  that  under  certain  conditions, 
as  by  the  injection  of  tissuc-fibrinogens,  thrombosis  in  the  portal 
veins  can  be  experimentally  produced,  and  that  infarctions  in  the 
liver  also  result.  If  the  animals  survived  a  fortnight,  early  cir- 
rhotic changes  take  place,  while  the  clot  is  reabsorbed.  On  the 
other  hand,  Cohnheim,  Litten,  and  others  have  shown  that  the 
production  of  i)Ortal  thrombosis  by  the  introduction  of  foreign 
bodies  does  not  induce  infarction.  He  came  to  the  conclusion 
that  not  only  must  a  vessel  be  blocked,  but  that  there  must  also 
be  changes  in  the  blood  to  produce  an  infarction. 

The  condition  Dr.  Wooldridge  induced,  produced  not  only  a 
wide-spread  thrombosis,  but  also  a  liability  to  haemorrhage ;  both 
of  which  conditions  were  present  to  an  extreme  degree  in  the 
second  case. 
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The  early  condition  of  cirrhosis  is  very  suggestive,  and  according 
to  Dr.  Wooldridge's  experiments  may  be  the  direct  result  of  the 
thrombosis. 

A  feature  of  interest  is  the  large  haemorrhage  which  took  place 
from  the  distal  part  of  the  middle  cerebral  artery  beyond  the  spot 
at  which  it  was  thrombosed,  a  condition  extremely  difficult  to 
explain,  but  which  has  been  noted  in  other  cases  in  our  post-mortem 
records. 

I  would  also  direct  attention  to  the  fact  that  there  were  only 
small  areas  of  softening  in  the  brain  and.  of  infarction  in  the 
spleen,  althougli  main  trunks  supplying  much  larger  areas  were 
thrombosed.  February  \Wi,  1895. 

To  these  may  be  added  a  third  case : — 

Catherine  P — ,  aged  36.  Admitted  under  Mr.  Symonds  with  an 
ovarian  tumour,  which  he  removed.  Intestinal  obstruction  ensued, 
and  death  took  place  six  days  later. 

An  ante-mortem  clot  was  found  in  a  branch  of  the  portal  vein, 
to  which  corresponded  a  sharply-defined  anaemic  area. 

Microscopical  sections  were  made,  and  the  only  noticeable  changes 
were  the  empty  state  of  the  capillaries  and  the  large  amount  of 
granular  pigment  in  the  hepatic  cells :  so  that  when  the  section 
was  held  up  to  the  light,  the  pigmentaiy  deposit  mapped  out  the 
affected  ai-ea.  May  \^th,  1895. 


24.    Congenital  obliteration  of  the  ductus  communis  choledochus. 

By  Francis  H.  Hawkins,  M.B. 

TPHE  specimen  now  exhibited  shows  the  ductus  communis 
JL  choledochus  to  be  obliterated  and  appear  as  a  mere  thread 
about  one  inch  before  joining  the  duodenum  ;  no  opening  into  the 
duodenum  can  be  found.  The  hepatic  and  cystic  ducts  are  per- 
vious, as  is  also  the  ductus  communis  choledochus  for  more  than 
one  inch  prior  to  its  becoming  obliterated.  The  gall-bladder  is  not 
enlarged,  and    at  the  autopsy  was  empty.     The  vessels   aj^pear 
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normal.  The  liver  was  slightly  enlarged,  very  firm,  and  of  a  dark 
olive-green  colour  with  fibrous-like  bands  running  over  the  surface, 
which  was  slightly  irregular,  and  had  the  appearance  of  Morocco 
leather.  On  section  the  cut  surface  was  also  of  a  dark  olive-green 
colour,  with  numerous  yellowish  trabeculse  crossing  it. 

The  pancreatic  duct  is  pervious,  and  opens  into  the  duodenum. 
Microscopical  sections  of  the  liver  show  it  to  be  traversed  by  a 
network  of  fibrous  tissue,  which  not  only  surrounds  the  lobules 
but  also  the  cells. 

OtJier  conditions  found. — The  spleen  was  enlarged,  but  other- 
wise normal ;  kidneys  normal.  An  inguinal  hernia  containing  the 
csecum  and  appendix  was  present  on  the  right  side.  There  was 
no  fluid  in  the  peritoneal  cavity.  There  was  a  slight  excess  of 
pericardial  fluid,  but  the  heart  was  normal.  Adhesions  were 
found  to  exist  between  the  layers  of  the  left  pleura,  and  at  its 
lower  limit  in  the  mid-axillary  line  there  was  a  small  localised 
collection  of  pus. 

History. — This  specimen  was  removed  from  a  male  child,  aged 
at  death  4  months  and  2  weeks,  who  was  admitted  into  the 
children's  ward  of  the  Royal  Berkshire  Hospital  under  my  care 
two  months  previous  to  death,  said  to  be  suffei'ing  from  jaundice 
and  rupture.  The  mother  stated  that  the  child  had  never  been 
of  the  proper  colour,  but  she  first  noticed  it  to  be  jaundiced  eight 
days  after  birth  ;  this  she  attributed  to  the  fact  of  herself  having 
been  jaundiced  some  time  before  and  at  its  birth.  While  under 
my  observation  the  jaundice  varied  in  intensity — first  the  child 
was  of  a  deep  olive  colour,  and  the  stools  were  white ;  then  some 
time  afterwards  the  jaundice  became  less  marked,  and  on  two 
occasions  the  faeces  were  of  a  pale  green  colour ;  subsequently  the 
deep  olive  colour  with  white  faeces  returned,  and  remained  per- 
sistent till  death.  On  two  occasions  blood  exuded  through  the 
mouth — there  was  no  direct  evidence  as  to  its  origin, — and  on  one 
occasion  there  was  epistaxis.  The  temperature  was  high  towards 
the  end  of  life,  and  this  was  attributed  to  the  condition  of  the 
lung. 

Family  history. — The  father  was  said  to  be  in  good  health,  as 
also  the  mother ;  no  history  of  s3'philis  could  be  obtained.  The 
mother  had  two  miscarriages,  and  of  six  children  boru  living  two 
died  in  infancy.     No  other  children  had  ever  been  jaundiced. 

Remarks. — The  '  Transactions  '  of  this  Society  contain  but  two 
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instances  illustrative  of  the  condition  now  shown  ;  they,  however, 
differ  as  regards  the  duration  of  life,  neither  having  lived  longer 
than  eleven  weeks,  and  while  one  case  nearly  resembles  this  one 
as  regards  the  extent  of  the  obliteration,  the  other  differs  in  having 
the  ductus  communis  choledochus  dilated  into  a  circular  opening 
with  the  openings  of  the  cystic  and  hepatic  ducts  separated  by  a 
considerable  interval.  In  making  a  diagrammatic  representation 
of  twenty-nine  cases  of  congenital  obliteration  of  the  bile-ducts. 
Dr.  John  Thomson,  of  Edinburgh,  found  only  six  instances,  in- 
cluding the  two  above  mentioned,  where  the  ductus  communis 
choledochus  alone  was  obliterated.  The  cause  of  the  jaundice  is 
of  some  interest,  for  although  the  common  bile-duct  is  obliterated, 
neither  the  gall-bladder  or  the  cystic  or  hepatic  ducts  wei*e  dilated 
or  contained  bile.  Hence  it  would  appear  that  the  jaundice  was 
due  to  changes  within  the  liver  itself  similar  to  that  in  cirrhosis, 
when  towards  the  late  stage  of  the  disease  jaundice  occurs  OAving 
to  the  bile-ducts  becoming  constricted  and  obliterated. 

I  am  indebted  to  Mr.  Garrad,  house-physician,  for  having  dis- 
sected this  specimen  out. 

The  specimen  is  now  in  the  museum  of  the  Eoyal  College  of 
Surgeons.  April  2nd,  1895. 


25.  Biliary  fistulce  openinff  into  pylorus,  duodenum,  a7id  trans- 
verse colon.    [Card  specimen.) 

By  Arthur  Voelcker,  M.D. 

THE  gall-bladder  is  adherent  at  its  fundus  to  the  transverse  colon, 
into  which  it  has  ulcerated. 
It  has  also  ulcerated  into  the  duodenum.     At  the  pyloric  ring  is 
an  ulcer  with  a  pigmented  base,  and  into  the  floor  there  opens  a 
small  fistula  connected  with  the  gall-bladder. 

The  cystic  and  common  ducts  are  natural.     The  gall-bladder 
contains  a  calculus. 

From  an  elderly  female.  December  \Stli,  1894. 
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26.    Ulceration  of  the  gall-bladder  in  typhoid  fever. 
{Card  specimen.) 

By  Arthur  Voelcker,  M.D. 

THE  gall-bladder  shows  numerous  ulcers,  one  of  Avhicli  on  the 
superior  surface  has  extended  into  the  liver. 
From  a  man  aged  48,  who  was  admitted  into  Middlesex 
Hospital  under  the  care  of  Dr.  Coupland  on  the  twenty-first  day 
of  his  illness,  and  who  died  on  the  thirty-ninth  day  of  the  disease 
from  jDerforation  of  an  intestinal  ulcer  twelve  inches  above  the 
ileo-csecal  valve. 

There  were  no  calculi  in  the  gall-bladder.         April  2nd,  1895. 


V.   DISEASES,  ETC.,  OF  THE  GENITO-URINARY 
ORGANS. 

1.  Solitary  kidney. 
By  W.  Lee  Dickinson,  M.D. 

THIS  specimen  was  obtained  from  the  body  of  a  woman  aged  47, 
who  died  of  influenza  and  pleurisy  in  St.  G-eorge's  Hospital 
on  December  9th,  1893. 

On  the  right  side  there  was  no  kidney,  but  the  left  kidney 
occupied  its  usual  position.  This  organ  resembles  two  kidneys 
joined  longitudinally,  but  the  fusion  is  quite  complete.  Its  length 
is  7\  inches.  There  are  two  separate  hila  on  the  anterior  surface, 
and  two  separate  ureters.  The  pelvic  organs  were  matted  together 
by  old  disease  about  the  uterus  and  ovaries,  and  there  was  much 
difficulty  in  tracing  the  ureters  to  the  bladder  ;  but  Mr.  Pooley, 
who  made  a  careful  dissection,  found  that  their  terminatious  were 
natural,  and  that  the  upper  one  entered  the  right  side  of  the 
bladder. 

Solitary  kidney  is  well  known,  but  is  yet  sufficiently  rare.  Its 
varieties  are  well  described  by  Dr.  Sidney  Coupland  and  Dr. 
Greenfield  in  vol.  xxviii  of  these  '  Transactions.'  The  specimen 
which  I  show  illustrates  a  high  degree  of  that  fusion  of  the  two 
organs  of  which  the  common  "  horseshoe "  kidney  is  a  lower 
example. 

A  still  rarer  condition  is  that  in  Avhich  one  kidney  is  entirely 
absent  and  unrepresented.  Such  a  case  was  recorded  by  Mr. 
Prescott  Hewett  in  the  St.  George's  post-mortem  book  for  1841 
(No.  149).  The  subject  was  a  young  woman  who  died  with 
chorea  while  pregnant,  and  the  absent  kidney  was  the  right.  Two 
cases  of  this  kind  are  fully  recorded  in  vol.  xxxvi  of  these  '  Trans- 
actions.' 
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2.    Kidneys  increased  fourfold  in  weight  from  acute  nephritis 
[Card  specimen.) 

By  G.  Newton  Pitt,  M.D. 

ENORMOUSLY  enlarged  kidneys  from  acute  tubal  nephritis  in  a  boy 
aged  3.  The  kidneys  weigh  13  ounces,  the  average  weight 
at  this  age  being  3j  ounces — a  fourfold  increase,  which  in  an  adult 
would  be  equivalent  to  kidneys  weighing  40  ounces. 

The  capsules  peeled  readily,  the  cortex  was  increased  in  size,  and 
was  uniformly  pale.  The  outer  part  of  the  pyramids  was  en- 
gorged with  some  haemorrhages  scattered  about. 

Microscopically  the  change  was  practically  limited  to  the  epithe- 
lium of  the  convoluted  tubes.  These  were  dilated,  and  were  lined 
by  flattened  regenerating  epithelium. 

History. — Two  months'  oedema.  Theheai-t  dilated  under  obser- 
vation, the  impulse  moving  out  to  three  quarters  of  an  inch  out- 
side the  nipple.  Ten  days  before  his  death  there  was  noticed  to 
be  albuminuric  retinitis.  The  boy  died  with  cellulitis  of  the 
scrotum  and  uraemia.  May  \hth,  1895. 


3.   Cystic  kidneys  of  large  size  in  an  adult. 
By  P.  H.  Pye-Smith,  M  D.,  F.R.S. 

THE  following  is  the  history  of  the  case: 
F.  S — ,  aged  27,  was  in  good  health  and  engaged  in  his 
daily  work  until  a  fortnight  before  his  death.  When  admitted 
into  Guy's  Hospital  (Philip  Ward,  No.  35)  he  said  that  he  had 
frequently  vomited  during  the  last  ten  days,  and  had  suffered 
from  diarrhoea.  He  was  not  an  intemperate  man,  and  was  well 
nourished  and  muscular.  His  breath  was  ammoniacal,  and  his 
urine  contained  a  small  amount  of  albumen  with  casts.  The 
quantity  passed  was  not  excessive.  He  complained  of  feeling 
heavy   and    stupid    during  the    ten   days  before    his   admission, 
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and  this  gradually  deepened  into  coma  during  the  four  days  lie 
was  in  hospital.     There  were  no  convulsions  and  no  paralysis. 

On  examination  with  tbe  ophthalmoscope  a  patch  of  retinitis 
was  seen  in  the  left  eye.  There  was  no  dropsy  and  no  cardiac 
murmur.  The  impulse  of  the  heart  was  displaced  to  the  left,  and 
the  pulse  was  of  high  tension. 

At  the  autopsy  on  the  9th  of  March,  1894,  the  brain,  which 
weighed  48  oz.,  was  perfectly  normal,  as  were  the  lungs.  The 
heart  weighed  15  oz.,  the  left  ventricle  being  most  hypei'trophied. 
There  was  only  slight  atheroma  in  the  aorta.  The  stomach,  liver, 
and  other  abdominal  viscera  were  normal,  except  the  kidneys. 
Of  these,  the  right  measured  ten  and  a  half  by  five  inches,  and 
was  two  and  a  half  inches  thick  ;  the  left  measun^d  nine  by  four 
and  a  half  inches,  and  was  four  inches  thick  ;  the  right  weighed 
41,  and  the  left  51  oz.  On  section,  as  well  as  on  external  inspec- 
tion, they  appeared  to  be  made  up  of  cysts  of  various  sizes,  from 
that  of  a  marble,  or  rather  more,  downwards. 

Microscopic  examination  disclosed  numerous  smaller  cysts,  and 
also  showed  the  presence  of  unaltered  renal  tissue  in  considerable 
amount.  Most  of  the  cysts  contained  clear  yellow  serum,  but 
many  a  thicker  and  darker  liquid,  which  appeared  to  be  the  result 
of  haemorrhage. 

Clinically  the  case  had  all  the  appearance  of  one  of  chronic 
Bright's  disease,  and  the  hypertrophied  kidneys  were  felt  during 
life. 

I  have  brought  the  specimen  before  the  Society  because  others 
are  already  recorded  in  its  '  Proceedings,'  and  because  their 
pathology  is  in  many  particulars  still  undetermined. 

One  of  the  first  cases  was  recorded  by  Dr.  Bright ;  and  here, 
during  life,  the  abdominal  tumours  were  felt.  Sir  William 
Roberts  recognised  another  during  life,  in  which  after  death  one 
kidney  weighed  28  and  the  other  26  oz.  We  had  one  case  in  Guy's 
Hospital  in  1867,  in  which  the  right  kidney  weighed  84  and  the 
left  53  oz. 

In  the  third  volume  of  the  '  Transactions'  of  this  Society,  Dr.  Hare 
recorded  a  cystic  kidney  which  far  exceeeded  the  above,  for  it 
weighed  16  lbs.,  and  had  formed  during  life  a  tumour  that  filled 
half  the  abdomen. 

In  the  present  case,  as  in  others  which  have  come  under  my 
notice,  the  symptoms  have  been  those  of  chronic  Bright's  disease. 
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from  which  there  is  nothing  to  distinguish  them  unless  the  renal 
tumours  are  detected  by  abdominal  palpation.  As  in  the  present 
case,  we  find  all  the  characteristic  symptoms  present — the  discharge 
of  serum  and  tubular  casts  into  the  urine,  the  chai'acteristic  con- 
dition of  arterial  tension  and  cardiac  hypertrophy,  albuminuric 
retinitis  and  uraemia, — in  fact,  all  the  characters  of  the  chronic 
interstitial  form  of  Bright's  disease,  with  its  insidious  oi'igin,  slow 
progress,  and  absence  of  dropsy  until  the  last  stages. 

These  megalocystic  kidneys,  however,  in  addition  to  their  size, 
are  peculiar  in  the  fact  that  they  date  from  an  early  age.  Some 
have  already  degenerated  before  birth,  as  in  the  cases  long  ago 
recorded  by  Virchow  of  foetal  renal  tumours  which  may  be  so  large 
as  to  interfere  with  parturition. 

In  his  classical  papers  on  the  subject  written  in  1846  and  1854 
('  Gesammelte  Abhuudlungen,'  pp.  837  and  864)  he  quotes  cases 
recorded  by  Meckel,  Nichat  of  Lyons,  Corinack  of  Edinburgh, 
and  others,  and  minutely  describes  two  recent  specimens  and  two 
museum-preparations.  These  cases  all  occurred  in  new-born 
children.  He  refers  the  formation  of  cysts  ("hydatids,"  as  they 
used  to  be  called)  to  the  same  cause  as  that  of  other  cysts  in 
secreting  glands — obstruction  of  the  ducts  and  dilatation  of  the 
passages  above  the  obstruction  by  mechanical  pressure  of  the 
secretion.  His  cases  are  called  hydrops  renalis  congenitalis, 
with  atresia  of  the  straight  tubes  at  the  papilla  of  the  pyramids  or 
elsewhere  in  their  course. 

There  seems  every  reason  to  accept  this  explanation,  which  is 
that  now  generally  received  for  the  mici-ocystic  contracted  kidneys 
of  chronic  Bright's  disease  in  adults.  And  there  seems  no  reason 
for  drawing  a  sharp  distinction  between  the  congenital  cystic 
kidne3's  and  those  of  adult  life. 

In  the  present  case  there  is  no  record  which  enables  us  to  deter- 
mine the  origin  of  the  disease.  Death  from  interstitial  nephritis 
under  thirty  is  rare,  and  it  is  quite  possible  that  the  disease  may 
have  existed  from  birth.  In  the  oldest  patient  in  whom  I  have 
found  this  condition  after  death,  a  man  of  fifty-three,  the  illness, 
as  in  the  present  case,  was  short,  and  the  disease  was  certainly 
present  for  many  years,  possibly  during  the  whole  of  his  life. 

The  circumstances  Avhich  as  a  rule  we  find  accompany  cirrliosis 
of  the  kidneys,  such  as  intemperance,  gout,  2>lunibism,  and  athe- 
roma, are,  I  believe,  absent  in  these  cases. 
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We  meet  occasionally  with  cases  of  chronic  albuminuria  free 
from  dropsy,  and  with  symptoms  of  high  tension  of  the  vascular 
system,  in  persons  who  have  not  attained  adult  life. 

In  one  case  now  under  my  care  the  patient,  a  girl  of  thirteen, 
has  had  scarlatina,  but  the  renal  symptoms  were  present  more 
than  a  year  previous,  as  I  then  ascertained.  In  another  instance 
a  girl  of  sixteen,  with  marked  cardiac  and  retinal  symptoms,  had 
a  brother  a  year  younger  who  she  told  me  was  affected  in  the  same 
manner.  In  a  third  case,  recently  seen,  a  girl  of  seventeen  has 
had  dry  skin  and  abundant  pale  urine  since  two  years  old,  and  has 
now  albuminuria  and  other  syuiiDtoms  of  chionic  interstitial 
nephritis.  In  none  of  these  cases  have  I  been  able  to  feel  an 
abdominal  tumour. 

The  morbid  histology  of  these  large  cystic  kidneys  is,  in  all 
probability,  the  same  as  that  of  the  microcystic  kidneys.  Tbe 
cysts  are  retention-cysts,  caused  by  obstruction  of  the  con- 
voluted tubules  from  contracting  fibrous  tissue, — analogous, 
therefore,  to  dilatations  of  the  oesophagus,  the  stomach,  the 
bladder,  or  the  left  ventricle,  due  to  stricture  of  the  oesophagus, 
the  pvlorus,  the  urethra,  or  the  sigmoid  valves  respectively. 

What  is  at  present  unexplained  is  why  the  same  pathological 
process  causes  at  one  time  shrinking  and  diminution  of  bulk 
into  a  hard,  solid,  contracted  kidney,  at  another  produces  num- 
berless minute  cysts  in  the  still  shrunken  organ,  and  in  a 
third  and  rarer  series  of  cases  produces  so  large  and  numerous 
cysts  that  the  total  bulk  and  weight  of  the  organ  is  multiplied 
ten,  twenty,  or  even  fifty  fold. 

There  does  not  appear  to  be  any  true  overgrowth  of  tissue,  for 
the  walls  between  the  cysts  are  in  extreme  cases  very  thin,  and 
after  puncturing  and  draining  the  cystic  structure  the  loss  of  bulk 
is  considerable. 

It  appears,  then,  to  be  clearly  established  that  these  large  cystic 
kidneys  in  adults  are  pathologically  identical  with  the  conge- 
nital cystic  renal  tumours  described  by  Yircbow  and  other  patho- 
logists, and  that  both  are  essentially  the  same  as  the  small  cystic 
kidneys  of  chronic  Brigbt's  disease ;  in  all  cases  the  cysts  being 
not  new  formations  nor  dilated  Malpighian  corpuscles,  but  dilated 
tubules.  Whether  all  large  cystic  kidneys  are  congenital  is 
hard  to  say.  It  seems  difficult  to  believe  that  patients  can  live  to 
twentv-seven   or  to   fiftv-three   vears  with    such   advanced   renal 
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disease.  On  the  other  hand,  microscopic  examination  shows 
how  much  more  healthy  tissue  remains  than  we  should  suppose 
from  mere  inspection  ;  and  it  may  be  that  the  absence  of  shrinking 
of  the  organs  may  delay  the  vascular  constriction  and  high  tension 
which  are  perhaps  the  most  formidable  effect  of  renal  cirrhosis. 
The  large  cirrhotic  kidneys  might  be  compared  to  the  large 
cirrhotic  liver,  which  is  less  often  accompanied  by  early  ascites 
than  the  small  contracted  one. 

Lastly,  what  is  the  relation  of  these  megalocystic  kidneys  to 
cysts  in  other  organs  which  are  sometimes  observed  in  the  same 
cases  ? 

Examples  of  the  co-existence  of  hypertrophic  cystic  kidneys  and 
cysts  in  the  liver  have  been  recorded  in  the  seventh  and  tenth 
volumes  of  our  '  Transactions '  by  Dr.  Bristowe,  and  in  the  seventh 
by  Dr.  Wilks,  by  myself  in  our  thirty-second  volume,  and  by 
the  late  Dr,  Mahomed  in  the  thirty-fourth,  as  well  as  by  Eind- 
fleisch,  Frerichs,  and  other  foreign  writers.  Still  more  strange  is 
the  association  of  cysts,  not  only  in  the  kidneys  and  liver,  but  in 
the  pancreas  and  the  brain.  Of  this  I  have  myself  seen  one  case, 
and  another  was  fully  described  by  Drs.  Savage  and  Hale  White 
in  1883.1 

In  the  case  of  the  liver  I  convinced  myself  from  the  histological 
appearances  shown  to  the  Society  (see  Plate  xvii,  'Path.  Trans.,' 
1881)  that  the  cysts  arise  by  vacuolation  of  the  hepatic  cells  ;  and 
in  this  view  I  found  that  I  was  anticijjated  by  so  excellent  anhisto- 
logist  as  Dr.  Lionel  Beale.  The  cysts  in  the  pancreas  may  very 
probably  be  retention-cysts  like  those  of  the  testis,  the  mamma,  or 
the  parovarium.  The  cvsts  in  the  bx'ain  must  have  a  totally  differ- 
ent origin.  

Since  writing  the  above  my  friend  Dr.  Pitt  has  drawn  my  atten- 
tion to  an  abstract  of  a  graduation  thesis,  "  Du  gros  rein  polykys- 
tique  de  I'adulte,"  by  F.  Lejars  (Paris,  1888)  in  Virchow  and 
Hirsch's  '  Jahresbericht '  for  the  same  year  (vol.  ii,  p.  307).  He 
collects  sixty-two  cases,  of  which  only  thirteen  were  recognised  as 
abdominal  tumours  during  life.  In  seventeen  of  the  sixty-two 
cases  there  was  cystic  degeneration  of  the  liver  as  well  as  of  the 
kidneys.  December  Mh,  1894. 

1  '  Path.  Tmiis.,'  vol.  xxxiv,  p.  1.  CDinpaie  Dr.  Patorsou's  paper  on  the 
subject  in  the  '  British  Medical  Jouniiil,'  189U,  vol.  ii,  paj^e  735. 
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4.   Cases  of  congenital  cystic  adenoma  and  of  carcinoma  of  the 

kidney. 

By  Edgar  Willett. 
(With  Plate  I.) 

THE  first  of  these  occurred  in  au  infant  aged  10  months,  a  patient 
of  Dr.  Ilott's,  and  the  operation  was  performed  by  Mr. 
Walshani  early  in  1892.  The  case  was  reported  in  the  '  British 
Medical  Journal '  of  April  1st,  1893,  p.  694,  but  the  specimen  has 
not  been  shown  before.  Permission  from  Mr.  Walsham  and  Dr. 
llott  has  kindly  been  given  for  its  exhibition.  The  kidney  and 
the  tumour  were  hardened  in  spirit,  and  then  divided  longitudinally.^ 
One  half  was  shown,  the  other  being  in  the  collection  of  the  Royal 

Fig.  2. 


Congenital  cj'stic  adenoma.     From  a  photograph,  \  natural  size. 

College   of   Surgeons.     The   cut   surface  shows  a  tumour  of  con- 
siderable size  projecting  from  the  outer  border,  and  pushing  the 
cortex,  nearly  the  whole  of  which  is  involved,  to  one  side.     A  well- 
1  Specimen  No.  2392c  in  St.  Bai-tholomew's  Hospital  Museum. 
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marked  capsule  sej^arates  the  kidney  substance  from  the  tumour  ; 
this  is  glandular  in  appearance,  consisting  of  minute  cysts,  which 
are  just  visible  to  the  naked  eye.  On  the  outer  surface  the  capsule 
of  the  kidney  is  thinly  spread  out  over  the  new  growth.  Micro- 
scopically (cf.  PI.  I,  fig.  1)  the  structure  consists  of  numerous  minute 
cysts  of  various  sizes,  each  of  which  is  lined  by  a  single  layer  of 
short  cubical  epithelium.  The  cavity  of  the  larger  cysts  seems  to 
have  contained  a  fine  gi-anular  material ;  in  many  places  there  is  an 
appearance  as  though  the  thin  cyst  wall  had  ruptured,  but  nowhere 
are  any  intra-cystic  growths  or  tufts  to  be  seen.  As  it  Avas  sug- 
gested that  these  cysts  were  in  reality  tubes  in  cross-section,  other 
sections  were  made  on  a  plane  at  I'ight  angles  to  the  first,  but 
these  gave  an  exactly  similar  appearance.  The  structure  most 
resembling  the  tumour  is  the  thyroid  gland,  though  there  are  of 
course  many  differences.  The  essentially  glandular  look  of  the 
tumour  seemed  at  the  time  of  the  operation  to  warrant  its  being 
considered  an  adenoma,  especially  as  there  was  a  definite  limiting 
membrane  to  the  growth.  The  subsequent  history,  however,  shows 
its  more  serious  nature  :  recovery  followed  the  operation  itself,  but 
eleven  months  later  a  recurrence  took  place,  and  the  child  died. 

The  second  case,^  that  of  the  carcinoma,  occurred  in  private,  and 
was  removed  by  Mr.  Thomas  Smith,  wlio  also  has  given  leave 
for  its  publication.  The  patient  was  a  young  gentlemair  aged  19, 
who  gave  the  following  history: — He  first  noticed  a  swelling  in  his 
right  loin  in  November,  1892  ;  it  gave  him  no  pain,  but  increased 
rather  rapidly  ;  there  was  then  no  alteration  in  the  quantity  or 
quality  of  the  urine.  The  operation  took  place  early  in  May,  1893, 
and  the  whole  kidney  was  removed  through  the  right  linea  semi- 
lunaris ;  a  good  recovery  followed,  and  the  patient  was  able  to 
hunt  regularly  throu>:bout  the  following  winter,  and  remains  in 
good  health  at  the  present  time. 

The  specimen  shows  a  large  mass,  nodulated  on  tbe  outer  surface, 
and  involving  the  greater  part  of  the  kidney,  especially  its  upper 
part ;  the  cut  surface  is  I'ugged  and  uneven,  and  shows  to  the 
naked  eye  a  number  of  sjiace.s  or  cysts  filled  by  a  soft  homogeneous 
growth  ;  under  the  microscope  (cf.  PI.  1,  fig.  2)  tbere  are  seen 
numerous  branching  processes  covered  by  stout  columnar  cells, 
which  project  into  and  fill  the  s])aces  or  cysts,  and  which  seemed 
to   indicate  a   carcinomatous  origin.     The   wiiole    tumour  when 

'  No.  2392U  ill  .St.  Bartlioloiiiew's  Hosiiitnl  Museum. 
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removed  weighed  two  pounds.     Microscopical  sections,  with  careful 
drawings  of  the  same  by  Mr.  Gwilliam,  were  shown. 

The  microscopical  and  naked-eye  appearances  of  these  two 
tumours  led  me  to  class  the  first  as  an  adenoma :  it  had  a  definite 
capsule,  and  showed  no  intra-cystic  growths  ;  while  the  second  one, 

Fig.  3. 


Adeno-carcinoma  of  the  kidney.     From  a  photograph,  ^  n^itural  size. 

for  the  reasons  that  it  had  no  capsule,  involved  the  kidney  tissue 
directly,  and  showed  numerous  intra-cystic  growths,  led  me  to  con- 
sider it  a  caiX'inoma.  The  clinical  history  in  each  case  entirely 
upset  the  diagnosis.  In  the  first  case  the  child  died  within  the 
year,  with  recurrence  and  numerous  secondary  deposits,  while  in 
the  second  case  the  patient  is  still  alive. 


DESCRIPTION  OF  PLATE  I, 

Illustratiug   Mr.    Edgar    Willett's    paper   on    Two    Congenital 
Renal  Tumours.     (Page  86.) 

Fig.  1  shows  the  structure,  drawn  under  a  half-inch  objective,  of  the  con- 
genital cystic  adenoma  of  the  kidney  (Case  1). 

Fig.  2  shows,  under  the  same  power,  the  structure  of  the  intra-cystic  growths 
(Case  2). 


Trans.  Path.  Soc,  Vol.  XLVI.,  PI.  I. 


ng   1. 


(;.   T.  Givilliam  del. 
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In  vol.  xliii  (for  1892)  of  the  Society's  '  Transactions '  Dr.  Walter 
Edmunds  describes  a  case  of  cystic  adenoma  of  the  kidney  from  a 
girl  of  eighteen,  removed  by  operation  -with  a  good  recovery.  A 
drawing  is  there  given  of  the  naked-eye  appearances,  from  which 
it  is  evident  that  the  disease  was  not  quite  the  same  as  either  of 
the  cases  which  form  the  subject  of  this  communication. 

November  6th,  1894. 

Report  upon  Mr.  Willett's  case  of  congenital  cystic  adenoma  of  the 
kidney. — The  microscopical  section  submitted  to  us,  which  was 
apparently  taken  from  the  centre  of  the  growth,  consists  of  nume- 
rous small  cavities,  averaging  120  n  across,  but  a  few  reaching 
300  /J,  lying  in  a  stroma  containing  numerous  elongated  nuclei 
and  some  large  thin-walled  vessels. 

The  cavities,  which  are  lined  by  cylindrical  epithelial  cells  20 /x 
across,  and  generally  in  a  single  layer,  vary  in  shape,  many  Iieiug 
indented,  on  one  side.  They  are  often  oval,  indicating  that  in  some 
instances  they  are  sections  of  tortuous  tubes,  and  not  always  of 
spherical  cysts.  In  none  of  the  cavities,  however,  is  the  length 
more  than  three  times  the  breadth.  The  total  area  of  the  cavities 
is  about  equivalent  to  that  of  the  stroma.  In  some  parts  of  the 
stroma  groups  of  densely  packed  masses  of  immature  glandular 
epithelium  occur,  and  form  imperfect  tubes  Avith  barely  any 
lumen. 

We  prepared  another  section  near  the  renal  margin  of  the 
tumour.  This  shows  a  layer  of  dense  fibrous  stroma  in  which  the 
remains  of  secreting  tissue  can  still  be  traced,  forming  the  internal 
margin  of  the  tumour. 

The  adjacent  edge  of  the  tumour  shows  large  alveoli  filled  with 
spheroidal  epithelium,  without  any  cystic  and  with  very  slight 
tubular  formation.  The  stroma  in  this  part  of  the  tumour  is  much 
less  abundant  than  in  the  first  section.  The  cystic  spaces  appear 
to  be  formed  in  two  ways, — the  majority  by  the  liquefaction  of  the 
central  cells  of  the  alveoli,  while  othex's  are  due  to  dilatation 
of  tubules.  In  some  places  irregular  spaces  have  evidently 
foimed  by  the  merging  of  two  adjacent  tubes.  The  ap[>earances 
are  those  of  a  glandular  carcinoma,  and  the  structure  bears  no 
resemblance  to  that  of  supra-renal  tissue.  G.  Newton  Pitt. 

J.  H.  Tarqett. 
S.  G.  Shattock. 
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Some  luetubers  of  the  committee,  however,  are  of  opinion  that 
the  tubular  structure  is  of  the  same  nature  as  congenital  cystic 
disease,  and  that  the  cell  masses  are  possibly  of  connective-tissue 
origin  and  sarcomatous  in  nature. 


5.   Calculi  removed  from  the  bladder  of  an  infant  aged  eighteen 
months.     [Card  specimen.) 


Bv  L.  A.  Dunn,  M.S. 


rpHE  three  stones  weigh  103  grs.,  42  grs.,  and  11  grs.,  making  a 
JL  total  of  156  grs.  They  are  facetted  and  composed  of  uric 
acid.  They  were  removed  by  supra-pubic  lithotomy  at  the  East 
London  Children's  Hospital  in  May,  1893.  The  child's  recovery 
was  rapid.  Februarij  19th,  1895. 


6.  Renal  calculi  in  infaiits.     [Card  specimen.) 
By  Gr.  Newton  Pitt,  M.D. 

1A  MINUTE  uric-acid-containing  calculus  about  one  tenth  of 
•  an  inch  across,  which  weighed  just  over  four  grains  when 
recent,  and  was  found  in  the  pelvis  of  an  infant,  fifteen  months 
old.  The  child  was  admitted  with  laryngeal  diphtheria,  from 
which  it  died  on  the  fourth  day.  On  inquiry,  it  was  elicited  that 
the  mother  had  noticed  that  the  infant  passed  water  much  more 
frequently  than  had  been  the  case  with  her  other  children.  No 
blood  had  been  noticed  on  the  napkins. 

2.  Uric-acid  calculus  of  flattened  pyramidal  shape,  with  edges 
about  5  mm.  long,  corners  slightly  rounded,  not  facetted ;  weight 
when  dry  2  grains.  There  was  found  pus  at  the  exit  of  the  ureter 
from  the  left  kidney.     Pelvis  normal. 

The  infant  was  eleven  months  old,  and  died  with  laryngeal 
diphtheria. 
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3.  A  similar  calculus  w;is  found  in  the  pelvis  of  the  kidney  in  an 
infant  aged  twenty-one  months,  which  died  with  broncho-pneu- 
monia.    In  this  case  haematuria  had  been  noticed  during  life. 

The  early  age  at  which  these  calculi  w^ere  found  seemed  to  merit 
that  they  should  be  put  on  record. 

February  19th,  1895. 


7.   On  the  microscopic  structure  of  urinary  calculi   of  oxalate 

of  lifne. 

By  William  Miller  Ord  and  Samuel  G-.  Shattock. 

(With  Plates  II— VI.) 

Synopsis, — The  chief  macroscopic  forms  of  urinary  calculi  composed  of  oxalate 
of  lime. — The  variations  which  oxalate  of  lime  may  present  in  the  urine 
and  under  conditions  outside  the  body. — The  detailed  microscopic  de- 
scription of  the  calculi,  with  remarks  where  indicated. —  The  general 
structure  of  the  nucleus,  and  its  comparicon  with  natural  and  artificially 
produced  elements. — The  general  structure  of  the  body  of  the  calculus,  and 
its  comparison  with  natural  and  artificially  produced  elements. — The  struc- 
ture of  the  calculi  as  a  whole,  and  the  relationship  of  the  microscopic  to  the 
macroscopic  forms. — The  coloration  of  calculi  of  oxalate  of  lime. — Note  of 
previous  observations  by  others,  and  bibliography. 

IN  this  paper  we  devote  our  attention  to  calculi  composed  exclu- 
sively of  oxalate  of  lime,  or  of  oxalate  of  lime  with  as  little 
admixture  of  other  constituents  as  occurs  in  the  purer  calculi  of 
the  kind. 

In  the  human  subject  calculi  of  oxalate  of  lime  appear  under 
four  chief  macroscopic  forms. 

In  one  (Fig.  4)  they  are  remarkably  smooth,  and  when  dried 
present  a  highly  glazed  or  polished  surface. 

Such  calculi,  indeed,  are  the  smoothest  of  all  urinary  calculi  met 
with  in  the  human  subject,  whatever  be  their  composition. 

The  best  examples  of  this  kind  occur  in  the  pelvis  of  the  kidney 
and  in  cysts  in  the  renal  substance,  and  they  vary  from  the  size  of 
hemp-seed  or  less  up  to  that  of  haricot  beans.  They  are  commonly 
of  flattened  oval  form  or  remarkably  spherical,  but  at  times 
present  facets,  ari.sing  from  their  having  grown  whilst  in  more  or 
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less  immoveable  apposition ;  in  colour  they  are  usually  of  a  pale 
ashy  gi'ey,  light  yellow,  or  reddish  bi'own. 

Fig.  4. 


Some  of  a  small  collection  of  smooth  facetted  calculi  of  nearly  pure  oxalate  of 
lime,  wbicli  were  taken  from  tlie  kidney  after  death.  Their  surfaces  are 
liirrlily  polished. 

It  is  seldom  that  calculi  taken  from  the  bladder  exhibit  the  same 
smoothness  and  regularity  of  form,  although,  of  course,  small 
■calculi  of  such  a  kind  formed  in  the  renal  pelvis  would,  imme- 
diately after  their  descent  into  the  bladder,  present  similar  ap- 
pearances. 

Vesical  calculi  of  this  character  are  not  of  any  magnitude  (e.  g. 
c.  84,  c.  86,  c.  124,  Museum  of  the  Eoyal  College  of  Surgeons, 
London). 

The  second  variety  of  oxalate  calculus  has,  in  its  most  pro- 
nounced form,  a  notably  in-egular  tuberculated  figure  ;  and  is,  as 
•contrasted  with  the  foregoing,  the  roughest  and  the  most  irregular 
of  all  known  kinds  of  urinary  calculi.  This  is  the  most  common 
met  with  in  the  urinary  bladder. 

But  that  small  calculi  of  similar  shape  are  formed  in  the  pelvis 
and  calyces  of  the  kidney  is  shown  by  their  being  voided  after 
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renal  colic.  We  have  examined  by  microscopic  section  typical 
examples  of  this  nature.  When  not  encrusted  with  phosphates 
the  calculus  is  commonly  of  a  reddish  brown  or  sepia  colour.  The 
tuberculated  surface  and  the  deep  colour  of  these  have  conferred 
on  them  the  title  of  "  mulberry  calculus  "  But  the  colour  varies, 
whether  at  the  surface  or  in  section,  within  wide  limits,  between 
deep  blackish  brown  and  the  palest  grey,  or  even  white.  The 
degree  of  tuberculation  varies  ;  in  the  least  pronounced  degree  the 
general  contour  is  merely  granulated. 

The  other  two  forms  are  of  rarity  .but  of  interest. 

In  one  (Fig.  5),  from  different  parts  of  the  surface  of  a  calculus 
otherwise  smooth,  there  project  sharp  thorny  processes  or  spines  in 


Fig. 


A  collection  of  twelve  murkedly  spinous  calculi  (nsitural  size)  tiikeii  from  the 
pelvis  of  the  kidney  of  a  woman  wlio  died  of  ciuicer  of  the  uterus. 
(Jeremiah  McCarthy,  Esq.,  Mus.  Coll.  Surgeons.) 

varying  numbers  of    one  and  upwards.     Calculi  presenting  this 
form  are  sometimes  quite   minute.     Examples  of  such  have  been 
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found  in  the  renal  pelvis,  in  cysts  of  the  kidney,  and  iu  the  bladder. 
In  the  fourth  and  last  form  the  surface  is  brilliantly  crystalline, 
formed  by  large  uncoloured  octahedral  crystals  of  oxalate  of  lime. 
Small  calculi,  of  which  we  have  examples  passed  after  attacks  of 
ren.il  colic,  are  sometimes  constructed  solely  of  such  an  aggrega- 
tion of  brilliant  flattened  crystals,  forming  a  peculiarly  sharply- 
pointed  concretion. 

Calculi  presenting  such  a  crystalline  surface  are  not,  however, 
alwa^'s  crystalline  throughout.  It  is  not  rare  to  see  typical  mul- 
berry calculi  sparkling  with  small  octahedra  of  oxalate  of  lime  ; 
and  calculi  of  other  composition  (as  urate  of  ammonia),  when 
encrusted  with  oxalate  of  lime,  may  present  a  similar  appearance. 
The  deposit  under  such  circumstances  "  sometimes  presents  the 
appearance  of  an  assemblage  of  fine  crystalline  needles  arranged 
perpendicularly  to  the  surface  of  the  calculus "  (Catalogue  of 
Calculi,  Royal  College  of  Surgeons,  Londou)  ;  or  the  deposit 
takes  the  form  of  crystalline  plates  radiating  from  the  nucleus, 
the  outer  ends  of  the  plates  projecting  sharply  from  the  surface. 
Calculi,  however,  composed  exclusively  of  crystals  do  not,  so  far 
as  our  observation  goes,  attain  auy  considerable  magnitude.  The 
largest  we  have  seen  was  extracted  from  the  pelvis  of  the  kidney 
during  life,  and  was  of  a  flattened,  somewhat  triangular  form, 
three  quarters  of  an  inch  along  its  sides ;  save  for  a  small  amount 
of  amorphous  white  deposit  (phosphate  of  lime)  lying  in  the 
interstices,  this  calculus  is  wholly  constructed  of  uncoloured 
crystals  of  oxalate  of  lime,  which  have  an  ill-prououuced  radial 
arrangement.     No  ammonia- magnesia  phosphate  was  present  in  it. 

We  propose  in  the  next  place  to  notice  briefly  the  variations  in 
form  Avhich  oxalate  of  lime  may  present  in  the  urine,  and  under 
various  conditions  outside  the  body.  In  the  urine  these  may  be 
dealt  with  under  thi*ee  headings  :  first,  the  octahedron  ;  secondly, 
the  sphere  ;  thirdly,  the  tablet. 

Firstly. — It  is  unnecessary  to  describe  the  perfect  octahedron, 
but  it  is  important  in  regard  to  future  remarks  to  note  some  of  its 
modifications. 

The  more  important  of  these  consist,  first,  in  its  flattening, 
either  by  a  depression  of  the  two  pyramids  composing  it,  the  two 
apices  being  approximated ;  or,  secondly,  in  a  change  in  the  pro- 
portion of  the  facets,  some  of  which  become  relatively  so  large 
that  the  crystal  as  a  whole  is  flattened,  and  suggests  at  first  sight 
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the  rliombohedral  form  :  the  eulargement  affects  opposite  faces  in 
diagonally  corresponding  portions  of  the  pyramids.  Thirdly,  the 
"  made  "  is  a  form  in  which  the  apposed  bases  are  rotated  so  that 
the  angles  of  one  pyi'amid  jDroject  across  the  sides  of  the  base  of 
the  other,  giving  rise  to  an  eight-pointed  star  ;  the  apices  of  the 
pyramids  are  usually  depressed. 

Secondly. — The  spherular  form.  The  perfect  sphere  of  oxalate 
of  lime  is  certainly  rare  in  urine.  So  far  as  we  know,  it  is  not 
found  in  urine  unless  the  latter  contain  an  abundance  of  colloid. 
The  sphere  under  such  circumstamces  is  usually  small,  and  pre- 
sents slight  indications  of  radial  fibrillation.  The  more  common 
variety  of  the  spheroidal  form  is  the  well-known  dumb-bell.  This 
consists  of  two  hemispheres,  sometimes  in  complete  apposition,  at 
others  joined  by  an  isthmus,  and  not  invariably  equal.  The 
minute  structure  of  the  dumb-bell  offers  slight  variations.  It  may 
be  homogeneous  and  highly  refractive,  or  may  pi-esent  markings 
radiating  from  the  centre  of  the  flat  face  of  the  hemisphere,  and 
others  concentric  in  relation  to  the  imaginary  centre  of  the  hemi- 
sphere. 

It  is  important  to  note  that  whereas  some  dumb-bells  truly 
comprise  two  hemispheres,  others  are  only  hemispherical  when 
viewed  in  one  position,  and  present  when  rotated  an  elongated 
oval  form — they  are  hemispheres  which  may  be  described  as  though 
parallel  portions  had  been  shorn  away  symmetrically  from 
opposite  sides. 

Again,  whilst  some  dumb-bells  have  a  perfectly  smooth  edge 
in  optical  section,  others  present  a  finely  toothed  border,  as  though 
composed  of  the  short  pyramidal  ends  of  a  series  of  fine  tablets 
which  by  their  collocation  construct  the  dumb-bell. 

Thirdly. — The  tabular  form.  From  the  dumb-bell  to  the  tablet 
we  may  trace  many  transitional  forms.  What  we  si:)eak  of  as  the 
tablet  is  a  flattened,  elongated,  crystalline  body,  usually  about 
four  times  as  long  as  broad;  its  ends  sometimes  present  each 
three  sharp  edges,  a  median  and  two  lateral,  the  outline  of  the 
entire  element  being  then  octagonal.  Sometimes  the  flattened 
ends  are  rounded  along  the  border,  and  a  sort  of  oval  results.  In 
good  specimens  three  or  four  markings  may  be  observed  in  each 
half  of  the  tablet,  conformed  to  the  angular  or  rounded  outline, 
and  diminishing  in  size  as  the  middle  is  approached,  i.e.  they  are 
concentric  in  their  disposition.     Very  often  a  distinct  line  runs 
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across  the  middle  of  the  tablet,  and  is  bisected  by  lines  diverging 
towards  its  narrow  extremities.  Such  tablets,  when  viewed  edge- 
wise, refract  light  markedly,  and  are  sometimes  oval,  though  more 
frequently  quadrangular,  the  angles  projecting  beyond  the  inter- 
mediate substance.  When  so  viewed  lines  are  again  observed 
diverging  from  the  centre  towards  the  anirles. 

In  a  few  instances  a  tablet  of  this  kind,  when  viewed  on  edge, 
offers  indications  of  the  "  wheatsheaf  "  form,  one  which  may  be 
best  described  by  comparing  it  to  what  would  be  presented  by  a 
number  of  long  pieces  of  card  tied  tightly  together  at  the  middle. 

The  key  to  the  interpretation  of  these  appearances  is  supplied 
by  the  well-known  experiments  of  Mr.  George  Rainey.  Mr.  Raiuey 
showed  more  than  thirty  years  ago  that  carbonate  of  lime  and 
other  crystalline  substances  departed  from  the  crystalline  form 
when  deposited  in  what  he  called  viscous  substances — in  other 
words,  in  colloids.  His  first  experiments  were  made  with  strong 
gum  water  in  which  chloride  of  calcium  and  carbonate  of  potassium 
were  allowed  to  mix  slowly,  with  the  result  that  dumb-bells  and 
spheres  of  calcium  carbonate  were  formed  when  crystals  might 
have  been  expected. 

Subsequently  Dr.  Ord  applied  Mr.  Rainey's  observations  to  the 
elucidation  of  the  changes  presented  by  oxalate  of  lime  in  urine. 
Dr.  Ord  employed,  in  addition  to  solution  of  gum,  gelatine  and 
albumen.  The  experiments  consisted  in  plugging  open  tubes  at 
one  end  with  a  diaphragm  of  gelatine  or  albumen  ;  the  tube  was 
filled  above  the  diaphragm  with  solution  of  oxalic  acid  or  of 
neutral  oxalate  of  ammonium,  the  lower  end  of  the  tube  being  kept 
immersed  in  a  solution  of  chL)ride  of  calcium.  As  diffusion  took 
place  into  the  diaphragm  the  two  salts  underwent  double  decom- 
position, and  formed  a  dense  stratum  in  the  plug  ;  sections  of  the 
gelatine  plug  were  subsequently  made  and  variously  prepared ; 
most  were  allowed  to  dry  and  subsequently  mounted  in  Canada 
balsam. 

On  microscopic  examination  such  sections  present  a  remarkable 
series  of  modified  forms  of  oxalate  of  lime,  ranging  from  octahedra 
to  perfect  spheres;  the  latter  are  obtained  readily  in  albumen, 
rarely  in  gelatine. 

The  intermediate  forms  include  tablets,  dumb-bells,  and  wheat- 
sheaves. 

Of  the  spheres,   some,   usually  of  relatively  small  size,  present 
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an  unbroken  outline,  and  an  internal  fibrous  crjstalliue  structure 
radiating  from  the  centre.  This  radiating  structure  is  traversed 
bj  concentric  lines,  which  are  often  very  numerous,  and  darke  r 
than  the  rest  of  the  sphere. 

Certain  of  the  larger  spheres  have  a  nodular  surface.  The 
nodules  are  rounded  transparent  projections,  and  correspond  to 
wedges  of  crystalline  material  running  towards  the  centre  of  the 
sphere.  In  such  spheres  the  nodules  and  the  wedges  often  vary 
considerably  in  size ;  sometimes  a  sphere  will  present  one  or  two 
large  hemispherical  projections,  and  the  corresponding  wedges 
frequently  fail  to  reach  the  centre  of  the  sphere.  It  would  seem 
here  as  if  a  process  of  coalescence  of  two  spheres  was  in  progress 
but  not  completed.  In  fact,  the  whole  appearance  of  these  nodular 
spheres  suggests  the  possibility  that  they  may  be  the  result  of  the 
coalescence  of  a  number  of  smaller  ones.  There  is  another  spherical 
form  of  great  interest  in  relation  to  urinary  calculi  composed  of 
oxalate  of  lime.  The  kind  of  sphere  referred  to  presents  strongly 
marked  radial  lines  separating  fine  crystalline  wedges  ;  these,  how- 
ever, instead  of  terminating  in  rounded  ends  project  as  jagged 
crystals.  Mixed  forms  are  also  to  be  found  in  which  radiating 
crystals  of  some  size  are  seen  in  the  interior  of  the  sphere,  while 
the  outer  portion  presents  the  radiating  and  concentric  markings 
described  in  the  sphere  first  referred  to,  the  margin  being  sharp 
and  uninterrupted.  Finally  we  append  a  drawing  of  much  interest 
in  relation  to  the  construction  of  calculi.     It  represents  a  dumb- 
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bell  of  oxalate  of  lime  deposited  in  gelatine,  having  attached  to  its 
outer  surface  several  elements,  set  radially  or  at  right  angles  to 
its  surface ;  these  are  somewhat  elongated  in  the  radial  direction, 
vary  in  size,  and,  although  of  no  regular  crystalline  figure,  are 
nevertheless  crystalline  in  appearance ;  they  are  evidently  crystals 
modified  by  the  circumstances  under  which  they  have  been  pro- 
duced.    The  dumb-bell  itself  presents  shallow  indentations  cor- 
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responding  with  the  points  of  attachment  of  these  subcrystalline 
bodies. 

Numerous  experiments  were  made  with  other  salts.  In  the 
case  of  carbonate  of  lime  and  oxalate  of  copper  perfect  spheres 
were  obtained  ;  in  the  case  of  sulphate  of  calcium  larger  agglome- 
rations of  spheres  were  produced,  curiously  resembling  certain 
forms  of  the  urinaiy  calculi. 

As  the  structure  of  such  artificially  produced  spheres  has  an 
important  bearing  on  that  of  the  calculi  to  be  described,  we  may 
recount  what  this  is  in  typical  cases,  selecting  for  examples  oxalate 
of  copper  and  carbonate  of  lime. 

Oxalate  of  copper  deposited  in  gelatine. — This  salt  assumes  the 
spherical  form  much  more  readily  than  oxalate  of  lime. 

A  veiT  large  proj^oi'tion  of  the  forms  deposited  in  the  gelatine 
are  perfect  spheres,  having  a  sharp  unbroken  outline.  They  exhibit 
a  fine  radial  striation  extending  from  the  centre  to  the  surface,  the 
dark  lines  marking  the  striae  being  so  numerous  as  to  render  the 
central  part  of  the  gphere  actually  opaque,  except  in  certain  cases 
when  a  bi'illiant  centre  of  transparent  green  colour  is  found  in  the 
midst  of  the  striated  substance. 

Besides  these  are  found  numerous  lobulated  spheroids,  which 
would  appear  to  be  comjjosed  of  lesser  spheres  in  process  of 
aggregation,  like  those  depicted  in  Mr.  Rainey's  woi-k  (loc.  cit., 
fig.  4,  p.  12)  as  met  with  in  carbonate  of  lime.  In  the  larger 
spheroids  may  be  clearly  seen  a  compound  nucleus,  composed  of 
considerably  smaller  spheres.  There  occur  also  numerous  small 
but  singularly  perfect  dumb-bells.  It  is  impossible,  on  examining 
a  series  as  they  increase  in  size,  to  fail  to  perceive  that  the  dumb- 
bells pass  by  transitions  to  spheres  ;  indeed,  in  some  of  the  pexdEect 
spheres  there  may  be  seen  an  incomplete  partition  of  dark  striae 
bisecting  the  sphere,  and  corresj^ouding  to  the  original  interval 
between  the  hemispheres  of  the  dumb-bells.  These  spheroidal 
elements  entirely  i-eplace  all  angular  crystalline  forms. 

Carbonate  of  lime  deposited  in  gelatine. — These  preparations  con- 
firm Mr.  Rainey's  observations  on  the  same  salt.  The  spheres 
show  at  compai'atively  wide  intervals  delicate  concentric  striae,  in 
addition  to  the  I'adial  mai'kings  noticeable  in  these  and  the  fore- 
going. In  some  of  the  spheres  the  centre  consists  of  a  perfectly 
homogeneous  spherule,  defined  from  the  surrounding  substance  by 
a  sharper  line  than  exists  elsewhere.      In   others  the  centre  is 
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markedly  striated,  presents  a  subdivided  border,  aud  is  evidently 
•composed  of  a  closely  coherent  mass  of  elements. 

In  addition  to  tlie  spheroids  there  occur  spherules,  aggregates  of 
m.inute  crystals,  comparable  to  the  crystalline  centre  of  certain  of 
the  spheres  just  described.  There  are,  moreover,  several  flattened 
oval  elements  resembling  the  spheres  in  general  structui'e. 

Although  there  are  no  perfect  dumb-bells,  there  is  an  approach  to 
these  forms,  i.  e.  there  occur  bilobed  spheres,  or  large  spheres  con- 
stricted across  the  middle,  or  marked  by  a  strong  diaphragmatic 
line,  and  having  two  distinct  centres.  There  occur  also  dumb-bells 
Avithout  other  structure  than  that  of  minute  granules,  which  have 
in  consequence  a  granulated  surface,  as  have  some  dumb-bells  of 
oxalate  of  lime  met  with  in  gelatine. 

Spherular  forms  have  been  obtained  in  addition  from  barium 
sulphate,  calcium  suli^hate,  barium  chromate,  nitrate  of  urea.  It 
is  possible  to  obtain  them  from  the  last-named  on  so  large  a  scale 
as  to  be  visible  to  the  naked  eye,  by  adding  sti'ong  nitric  acid  in 
excess  to  albuminous  urine  of  a  specific  gravity  of  1028  and 
upwards;  in  proportion  as  the  quantity  of  albumen  is  increased 
the  size  of  the  sphei-es  is  diminished,  and  when  examined  under 
the  microscope  they  are  found  to  be  composed  of  crystalline 
spicules  arranged  radially  from  a  centre,  and  forming  a  dense 
spherical  tuft,  somewhat  resembling  but  coarser  than  the  tufts  in 
which  ui'ate  of  soda  is  deposited  from  an  aqueous  solution. 

From  these  observations  we  may  conclude  that  the  modifications 
of  the  octahedron  of  oxalate  of  lime  observed  in  the  urine  depend 
upon  the  admixture  of  colloids.  Of  these  colloids  the  one  which 
exercises  most  influence  is  undoubtedly  albumen.  After  albumen, 
mucus  ;  if  in  considerable  amount,  as  Dr.  Beale  has  noticed,  casts 
of  ui'inary  tubules  sometimes  contain  the  dumb-bell  form  of  oxalate 
of  lime.  Of  other  abnormal  constituents  of  urine,  sugai',  so  far  as 
can  be  made  out,  has  no  modifying  influence  on  the  form  of 
crystalline  oxalate  of  lime. 

Of  the  possible  modifications  occurring  in  peptonuria  we  have 
no  observations,  although  from  the  ease  with  Avhich  peptone  passes 
through  the  dialyser  its  influence  as  a  colloid  is  probably  small. 

Mr.  Rainey's  opinion  was  that  the  formation  of  sjiheres  arose 
from  some  kind  of  combination  between  the  crystalline  material 
and  the  viscous  substance.  He  also  believed  it  could  be  demon- 
strated that  if   two  spheres  were  brought  into  apposition,  they 
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gradually  coalesced  to  produce  a  single  one.  The  other  remark- 
able phenomenon  observed  by  Mr.  Eainey,  and  termed  by  him 
molecular  disintegration,  has  also  to  be  kept  well  before  us  in  en- 
deavouring to  interpret  the  constitution  of  larger  calculi.  He 
found  that  the  spheres  formed  in  one  solution  of  gum  became 
rapidly  altered  when  placed  in  another,  even  of  approximately  the 
same  strength  ;  the  spheres  lost  their  perfect  outline,  became  more 
and  more  striated,  and  gradually  fell  to  pieces. 

After  this  preliminary  consideration  we  may  proceed  to  the 
immediate  subject  of  the  paper,  viz.  the  microscopic  structure  of 
calculi  composed  in  the  main  of  oxalate  of  lime.^ 

Description  of  the  microscopic  appearances  presented  by  illus- 
trative sections  of  calculi  of  oxalate  of  lime. 

The  arrangement  of  the  following  specimens  is  in  order  of 
simplicity.  The  letters  ai-e  those  originally  used  in  the  preparation 
of  the  sections  ;  references  to  the  calculi  are  made  not  by  these, 
but  according  to  the  number  of  the  section. 

Section  1.  Calcidus  Nc  29,  Royal  College  of  Surgeons. — From 
a  very  large  collection  of  hemp-seed  calculi  taken  from  a  hydro- 
nephrotic  kidney.  The  nucleus  is  not  dififerentiated  in  structure 
from  the  rest  of  the  calculus.  The  whole  is  constructed  of  trans- 
parent radially  and  concentiically  striated  cones.  It  is  double — 
i.  e.  the  cones  diverge  from  two  centres,  and  as  they  abut  latei-ally 
remain  for  some  distance  uncoalesced :  it  may  be  compared  to 
a  gigantic  dumb-bell.  Towards  the  surface,  however,  the  radial 
striation  of  the  doubly  striated  substance  becomes  abruptly  more 
pronounced,  so  as  to  differentiate  a  kind  of  crust.  In  this  crust 
the  elements  arise  in  diverging  tufts  in  three  or  more  tiers  at 
different  distances  from  the  centre  of  the  calculus :  in  some 
situations  the  tufts  arise  on  narrow  zones  of  molecular  substance. 
Minute  reddish-brown  granules  are  distributed  through  all  the 
parts  of  the  calculus  in  concentric  but  ill-defined  lines. 

^  The  preparations  were  made  iu  the  following  way  : — The  calculus  was  first 
rubbed  down  on  a  file  or  glass-paper  and  then  on  a  hone  with  water  until  the 
centre  was  reached ;  the  ground  surface  was  then  well  washed  beneath  a  gentle 
stream  of  water,  and  allowed  to  dry  under  a  shade:  it  was  then  cemented  to  a 
glass  slide  with  solid  Canada  balsam  liquefied  by  heat.  The  calculus  was  sub- 
sequently ground  from  the  opposite  aspect  by  the  same  process,  and  when  suffi- 
ciently thin,  washed  and  allowed  to  dry.  A  drop  of  ordinary  mounting  fluid 
was  then  placed  on  the  section  and  a  cover-glass  applied. 


DESCRIPTION  OF  PLATE  II, 

Illustratiug  Dr.  W.  M.  Ord's  and  Mr.  S.  Gr.  Shattock's  paper 
on  the  Microscopic  Sti'ucture  of  Calculi  of  Oxalate  of  Lime. 
(Page  91.) 

Fig.  1. — Section  7.  Calculus  C.  x  40.  Showing  the  nucleus  of  coarse 
crystals  suggesting  octaliedra ;  and  the  body  of  the  calculus  consisting  of  zones 
of  radially  striated  crystalline  substance  and  nou-cry&talline  zones  marked  into 
concentric  layers  by  lines  of  brown  granules. 

Fig.  2. — Section  7.  Calculus  C.  x  140.  Showing  the  more  peripheral  portion 
of  the  body  of  the  calculus.  The  growing  surface  is  constituted  by  non-crystal- 
line substance  marked  into  concentric  layers  by  lines  of  brown  granules.  The 
body  is  made  up  of  radially  striated  crystalline  substances  and  non-crystalline 
zones  marked  into  concentric  layers  by  lines  of  brown  granules  (urate). 

Fig.  3. — Section  7.  Calculus  C.  x  140.  Showing  the  nucleus  of  coarse 
crystals  in  places  suggesting  octahedra,  and  which  exhibit  a  secondary  clc  avage. 
Towards  its  periphery  are  irregular  collections  of  small  crystals.  To  this  suc- 
ceeds the  body  of  the  calculus,  which  is  made  up,  as  seen  in  figs.  1  and  2,  of 
radially  striated  crystalline  substance  and  non-crystalline  zones  marked  into 
concentric  layers  by  lines  of  brown  granules.  In  many  places  the  points  of 
departure  of  the  crystalline  material  can  be  seen  in  the  form  of  cones  or  diverg- 
ing brushes  of  long  crystals.  The  two  kinds  of  structures  first  mentioned  arc 
variously  intermingled,  or  cross  one  another. 
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Chemical  composition. — No  carbonate,  no  phosphate,  a  trace  of 
iron,  no  murexide  i*eaction.  Notwithstanding  the  last-mentioned 
fact  the  granules  distributed  through  the  calculus  may  be  re- 
garded as  urate,  the  quantity  of  which  is  too  minute  to  give 
signs  of  murexide  reaction :  this  may  be  assumed,  since  when 
murexide  reaction  is  obtained  such  gi-anules  occur  in  considerable 
bulk. 

Section  2.  Calcxdus  0. — From  the  same  collection  of  hemp-seed 
calculi.  Shows  the  same  structure  as  the  preceding.  Nucleus  of 
massive  cones  ;  these  are  made  up  of  comparatively  coarse  crystals 
individually  more  evident  than  usual,  so  that  where  divided 
obliquely  or  transversely  the  section  appears  much  as  a  huge 
crystal  in  which  coarse  parallel  cleavage  has  occurred. 

Section  3.  Oa  (Plate  V,  fig.  1). — From  the  same  collection. 
Nucleus  of  crystalline  cones,  starting  from  two  centres  as  a  gigantic 
dumb-bell. 

Section  4.  Oh. — From  the  same  collection.     Shows  nothing  new. 

Section  5.  Oc. — From  the  same  collection.  Shows  in  the  nucleus 
asymmetrical  rosettes,  fan- shaped  elements  passing  into  cones,  as 
well  as  ill-formed  flat  elongated  crystals  which  also  merge  into 
cones.  These  elements  ai'e  described  in  detail  in  certain  of  the 
calculi  noticed  further  on.  The  "body"  beyond  the  nucleus  is 
consti'ucted  as  in  the  rest  of  the  same  group. 

Section  6.  Od. —  From  the  same  collection.     Shows  nothing  new. 

Section  7.  Calculus  C  (Plate  II,  figs.  1,  2,  3). — A  small  hemp-seed 
calculus,  smooth,  facetted ;  one  of  several  taken  from  a  cyst  in  the 
substance  of  the  kidney  (St.  Thomas's  Hospital  Museum).  Oxalate 
of  lime  and  a  small  amount  of  urate  or  uric  acid,  as  told  by  the 
murexide  test.  Dr.  Bernays,  on  testing  three  of  the  group 
for  iron,  reports,  "  The  coloured  areas  visible  on  the  calculi 
remained  visible  in  the  ash  as  sej^arate  from  the  carbonate  of 
lime  resulting  from  the  combustion:  they  appeared  as  reddish 
spots,  therefore  consisted  of  a  ferric  comijouiid  ;  very  dilute  HCl 
dissolved  the  carbonate  before  the  reddish-brown  material,  w^hich 
is  shown  to  be  a  ferric  salt.  A  considerable  precipitate  was  obtained 
with  ferrocyanide  of  potassium,  i.  e.  Prussian  blue." 

Nucleus. — No  foreign  body.  Coarsely  crystalline,  and  composed 
of  large  variously  misshapen  crystals,  in  some  places  suggesting 
octahedra,  in  others  tablets.  These  massive  crystals  show  a 
secondary  cleavage   leading  to   a  highly  complex  condition.     In 
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most  instances  it  is  clear  that  the  cleavage  runs  in  parallel  planes, 
but  whether  across  the  long  axis  or  parallel  with  one  of  the  faces- 
it  is  impossible  to  say.  Towards  the  periphery  thei'e  ai'e  irregular 
collections  of  small  crystals  closely  and  irregularly  packed  without 
intervening  substance,  and  of  short  prismatic  or  tabellar  forms. 
To  this  succeeds  the  proper  "  body  "  of  the  calculus. 

The  body  is  constructed,  firstly,  of  a  broad  belt  of  transparent 
colourless  crystalline  material,  marked  by  radiating  intei-rupted 
lines.  In  several  spots  the  points  of  departure  of  this  crystalline 
substance  appear  as  conoidal  collections  of  long  slender  ci'ystals, 
the  apices  of  the  cones  being  directed  towards  the  centre  of  the 
calculus,  i.  e.  they  are  set  on  the  surface  of  the  crystalline  nucleus ; 
the  substance  is  crossed  by  extremely  fine  and  very  close-set 
concentric  striae.  Moreover  there  are  sparsely  embedded  in  it 
minute  dark  reddish-brown  granules  of  the  kind  so  usual  in  calculi 
of  oxalate  of  lime. 

These  granules  are  in  j^laces  arranged  in  concentric  lines,  and 
are  continued  into  the  other  sti'ise  in  which  no  such  granules  are 
discernible  and  which  aj^pear  to  be  due  to  differences  in  refraction 
only.  The  coarser  lines  of  granules  occur  in  the  deeper  parts  of 
the  zone. 

There  occur  conceutrically,  intei'secting  the  crystalline  material, 
yellow  zones  of  a  finely  molecular,  faintly  brown  substance,  with 
or  without  dark  embedded  gi-anules,  through  which  zones  the  radial 
striae  of  the  crystalline  substance  pass  without  bi-eak. 

To  this  succeeds  a  zone  of  nearly  the  same  breadth,  of  molecular, 
faintly  bi'own,  not  apparently  crystalline  substance,  marked  by 
fine  concentric  and  remarkably  regular  lines  of  reddish-brown 
granules. 

Again  comes  a  crystalline  zone  like  that  next  the  nucleus,  but 
considerably  narrower,  and  in  this  zone  there  occur  long  rows  of 
granules  between  the  crystals,  i.  e.  having  a  radial  direction,  and 
like  those  that  are  arranged  concentrically  in  the  non-crystalline 
material  on  the  inner  side  of  the  zone :  the  granules  present  in 
this  crystalline  zone  are  most  numerous  in  its  inner  fifth. 

In  a  few  situations  the  concentrically  marked  non-crystalline 
zone  on  the  inner  aspect  of  the  outermost  crystalline  belt  is 
radially  intersected  by  long  wedges  of  crystalline  substance  in 
which  few  or  no  granules  are  present,  and  in  which  the  lines  of  the 
crystalline  material  converge  to  the  apex  of  the  wedge.     These 
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wedges  or  cones  are  continued  from  the  midst  of  the  non-crystalline 
into  the  crystalline  zoue  on  the  outer  side,  the  concentric  lines  of 
the  granules  being  interrupted  in  these  situations.  The  calculus 
is  completed  by  a  zone  of  non-crystalline  material  like  those  before 
described. 

Chemical  examination. — No  carbonate;  no  phosphate;  a  trace 
of  iron  ;  a  small  amount  of  urate  as  told  by  the  murexide  test. 
From  one  of  the  sections  of  the  same  group  of  calculi  which  had 
been  mounted  in  Canada  balsam  and  showed  microscopically  the 
same  kind  of  nucleus,  the  latter  was  isolated  by  removing  the 
cover-glass,  and  scraping  away  the  body  of  the  calculus  till  no 
microscopic  remains  of  anything  except  the  nucleus  were  left.  The 
balsam  was  then  dissolved  with  xylol,  absolute  alcohol,  and  finally 
ether.  On  submitting  the  solid  particles  to  the  murexide  test  no 
trace  of  iiric  acid  was  obtained. 

Section  6.  Calculus  H. — From  a  cyst  of  the  renal  tissue  ;  the 
same  group  of  calculi  as  C. 

Nucletis. — This  shows  even  more  clearly  than  in  C  the  massive 
irregular  subcubical  crystals  composing  it ;  they  all  present  fine 
pai'allel  striation,  indicating  the  occurrence  of  secondary  cleavage. 
At  the  peripheral  part  of  the  nucleus  the  crystalline  material  is 
set  in  coarse  parallel  columns,  the  lateral  limits  of  which  are  very 
distinct  and  somewhat  irregular ;  many  of  these  present  a  hori- 
zontal parallel  cleavage.  This  columnar  arrangement  obtains, 
however,  only  in  places.  The  nucleus  terminates  quite  abruptly, 
and  the  rest  of  the  calculus  is  as  described  under  C.  This  nu- 
cleus was  sul>sequently  used  for  the  chemical  test  described  at  the 
close  of  Calculus  C. 

Section  8.  Calculus  iT  (Plate  III,  fig.  1). — A  small  dark  brown 
typical  mulberry  calculus. 

Nucleus. — This  consists  of  gigantic  uncoloured  transparent 
crystals,  some  of  which  present  delicate  traces  of  parallel  lines  of 
secondary  cleavage ;  some  are  square  or  rhombohedral  in  the 
section,  and  are  apparently  octahedra.  Here  and  there  are  si  ill 
larger  polyhedral  masses  very  like  some  of  those  described  later 
under  oxalate  of  lime  gravel,  but  having  somewhat  sharper  out- 
lines. The  nucleus  is  much  like  that  in  Section  /,  except  that  in 
this  the  crystals  are  so  cleft  as  to  lead  to  opacity.  This  crystalline 
centre  is  traceable  outwards  as  irregular  radii  into  certain  of  the 
long  crystalline  nuclei  of  the  prominent  processes  of  the  calculus. 
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In  these  extensions  of  the  main  nucleus  the  crystals  are  smaller, 
and  mingled  with  forms  such  as  occur  in  Section  12  and  will  be 
presently  enumerated. 

In  some  places  the  "  body "  arises  directly  upon  the  large 
crystals  of  the  nucleus;  in  othei's  on  a  zone  of  smaller  elongated 
octahedra  and  other  forms.  It  has  the  usual  character  of  late- 
rally sutured  columns  or  cones,  the  entire  structure  being  both 
radially  and  concentrically  striated. 

In  the  secondary  or  subordinate  nuclei  the  crystals  are  not  so 
massive,  and  they  are  confusedly  mingled  with  other  elements  of 
the  kind  fully  described  under  Section  10,  viz.  fan-shaped  elements 
radially  striated,  and  with  coarse  dentate  edges  indicating  their 
composite  sti-ucture ;  fan-shaped  elements  both  radially  and  con- 
centi'ically  striated;  and  circular  aggregates  radially  striated. 
There  occur  also  crystalline  rosettes,  of  which  portions  are  finely 
striated  both  in  the  radial  and  circumferential  directions. 

There  is,  in  fact,  no  sharp  line  of  division  between  the  fan- 
shaped  crystalline  aggregations  and  the  doubly  striated  cones,  the 
jagged  edges  of  the  latter  being  due  to  their  having  a  compound 
crystalline  structure. 

The  "body"  around  the  secondary  nuclei  is  structurally  like 
that  about  the  primary. 

The  growing  surface  of  the  calculus  is  formed  for  the  most  part 
by  broad  stunted  cones  closely  packed,  in  places  without  much 
order,  and  striated  radially  and  concentrically.  In  some  spots  it 
is  plain  that  the  original  element  was  a  rosette  or  crystalline 
sphere,  the  elements  of  which  have  gi-own  inordinately  on  the 
outer  or  peripheral  aspect.  In  other  parts  of  the  surface  the 
columns  terminate  in  a  regular  series  of  crystalline  points,  into 
some  of  which  the  fine  radial  striation  of  the  subjacent  substance 
is  prolonged.  In  yet  other  places  the  growing  surface  is  of 
diverging  tufts  of  long  crystals  finely  striated  in  the  radial 
direction  only;  the  lateral  borders  of  the  tufts  abutting  obliquely 
upon  each  other,  so  that  the  extent  of  the  different  aggregates  is 
quite  readily  distinguishable.  Where  most  regular  the  surface  is 
not  curvilinear,  but  crenate  in  correspondence  with  the  coarser 
radial  striae  of  the  columns  forming  it ;  these  coarser  striae  indicate 
the  compound  structure  of  the  columnar  substance,  which  is  com- 
posed of  diverging  tufts  of  comparatively  coarse  crystals  in  which 
a  finer  secondary  striation  has  occurred  as  well  as  a  transverse. 


DESCRIPTION  OF  PLATE  III, 

Illustrating  Dr.  W.  M.  Orel's  and  Mr.  S.  G.  Sbattock's  paper 
on  the  Microscopic  Structure  of  Calculi  of  Oxalate  of  Lime. 
(Page  91.) 

Fig  1. — Section  8.  Calculus  K.  x  80.  Showing  large  clear  crystals  con- 
structing the  nucleus.  At  the  periphery  of  the  nucleus  the  crystals  are  smaller, 
and  on  the  left  are  set  vertically  as  a  palisade.  On  the  crystalline  nucleus  the 
substance  of  the  body  of  the  calculus  arises  in  the  form  of  crystalline  cones.  The 
lower  portion  of  the  calculus  is  arranged  round  another  nucleus,  the  zigzag  fissure 
marking  the  apposition  of  the  two  different  series  of  aggregated  cones. 

Fig.  2.— Section  12.  Calculus  F.  x  260.  Showing  the  outer  part  of  the 
nucleus.  There  are  shown  clusters  of  fan-shaped  elements  and  rosettes,  to  which 
succeeds  a  zone  of  minute  crystal",  and  to  this  the  doubly  striated  substance  of 
the  body. 

Fig.  3.  —  Section  10.  Calculus  E.  x  120.  Nucleus,  showing  the  large 
cry.stals  that  mostly  compose  it ;  portion  of  the  body  of  the  calculus  is  shown 
arising  upon  the  nucleus  in  cones  of  diverging  crystals  which  form  a  radially 
striated  general  mass  crossed  at  right  angles  b}'  a  second  series  of  lines  concentric 
with  the  nucleus. 

Fig.  4. —  Section  10.  Calculus  E.  x  120.  Showing  the  general  structure  of 
the  body  of  the  calculus,  which  is  com|)osed  of  a  fusion  of  long  crystals  arranged 
in  diverging  tufts  or  cones,  and  crossed  by  fine  stria;  at  right  angles  to  their  long 
axes.  The  preparation  shows  one  of  the  clefts  which  correspond  with  the  situa- 
tion of  recesses  in  the  contour  of  the  nucleus,  the  growing  ends  of  the  divergent 
cones  coming  to  abut,  without  being  strictly  continuous,  in  planes  which  cor- 
respond witli  the  recesses  mentioned, 
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Section  9.  Calculus  G. — A  small  calculus  of  deep  brown  colour, 
with  a  stout  spine  projecting  at  one  spot ;  passed  after  renal  colic 
accompanied  witli  haematuria. 

Nucleus  of  the  spine. — Of  beautiful  massive  crystalline  structure. 
Its  component  ci'vstals  are  angular,  some  showing  the  octahedral 
form;  all  are  of  large  size. 

Most  of  them  exhibit  a  delicate  parallel  striation  ;  in  some  there 
lie  embedded  in  the  crystals  lines  of  dark  brownish  granules 
parallel  with  the  finer  striae.  In  one  place  there  occurs  a  fan- 
shaped  group  of  long  clear  crystals  with  pointed  free  ends.  On 
this  nucleus  is  implanted  the  body  of  the  calculus,  which  has  the 
usual  ci'ystalline  character,  and  is  radially  and  concentrically 
striated — an  aggregate  of  diverging  cones. 

The  body  has  a  general  light  brown  coloration. 

Section  10.  Calculus  E  (Plate  III,  figs.  3  and  4). — A  smooth- 
surfaced  flattened  oval  calculus  from  the  renal  pelvis.  Oxalate  of 
lime  with  a  trace  of  uric  acid,  as  shown  by  the  murexide  reaction. 

Nucleus. — No  foreign  body.  It  is  entirely  crystalline  and  tuber- 
culated  in  outline.  Its  component  crystals  are  mostly  of  large 
size,  and  with  irregular  wavy  or  jagged  outlines  in  the  form  of 
tablets ;  some  are  octahedral,  more  or  less  pei'fect,  homogeneous, 
colourless,  transparent.  Here  and  thei'e  the  crystalline  material 
is  aiTanged  as  rosettes,  which  exhibit  certain  differences  in  their 
more  intimate  structure. 

In  the  simplest  of  these  a  few  of  the  crystals  lie  with  one  end 
set  centralwise. 

From  such  a  simple  arrangement  may  be  traced  the  formation 
of  finely  radially  striated  spherular  masses  lying  in  the  con- 
glomerate of  crystals. 

Certain  of  the  rosettes  appear,  for  instance,  as  composed  of 
slender  crystalline  plates  pointed  centralwise,  i.  e.  to  a  centre,  about 
which  they  converge,  and  abruptly  truncated  or  bluntly  pointed 
peripherally  :  the  outer  ends  of  the  several  crystals,  or  of  the 
different  elements  resulting  from  the  cleavage  of  such,  do  not  so 
accurately  correspond  as  to  give  to  the  whole  the  form  of  a  perfect 
sphere.  These  correspond  closely  with  the  aggregates  of  oxalate  of 
lime  crystals  deposited  in  gelatine,  as  figured  in  pi.  v,  fig.  3h,  and 
pi.  vi,fig.  2,  of  Dr.  Ord's  monograph,  'The  Influence  of  Colloids 
upon  Crystalline  Form,' 

There  may  be  seen   also  in  the  crystalline    conglomerate,  be- 
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sides  the  rosettes  noticed,  smaller  fan-sliaped  arrangements  of  the 
crystals,  that  is  segments  of  spheres,  or  incomplete  rosettes. 

The  imjjortance  of  such  forms  lies  in  the  fact  that  the  body  of 
the  calculus  starts  in  similar  but  more  perfectly  formed  elements. 
Such  forms  are  to  be  seen  at  the  outermost  parts  of  the  crystalline 
nucleus,  and  some  are  finely  striated  in  a  radial  direction,  and 
have  the  pale  brown  colour  presented  by  the  body  of  the  calculus 
which  follows  immediately  upon  the  nucleus. 

The  most  remarkable  structures  in  the  nucleus,  howevei*,  are 
what  apjjear  as  still  more  perfectly  developed  spheres,  but  which 
are  really  cross-sections  of  processes  arising  from  the  nucleus. 
They  are  of  considerable  size,  lie  amid  the  true  crystals  of  the 
nucleus,  and  offer  to  view  not  only  a  fine  radial  striation,  but  a 
very  distinct  slightly  undulatory  concentric  marking  in  addition, 
precisely  like  that  presented  by  the  body  of  the  calculus  as  is 
described  later  on.  The  crystalline  character  of  these  is  very  evi- 
dent in  the  sharp  dentate  edges  which  in  places  they  present,  the 
divisions  between  the  teeth  of  which  correspond  with  the  main 
radial  strise  of  the  sphere. 

Of  some  of  the  larger  of  such  spheres  the  centre  is  truly 
crystalline  like  the  main  substance  of  the  nucleus ;  the  time 
crystalline  elements,  however,  are  smaller  than  the  crystals  of  the 
conglomerate  which  form  the  proper  nucleus  of  the  calculus  as  a 
whole.  These  ci'vstalline  spheres,  like  the  body  of  the  calculus, 
have  a  pale  brown  colour,  and  they  present  a  double  radial  stria- 
tion,— a  coarser  corresponding  with  the  divisions  between  the  com- 
ponent crystals,  and  a  finer  within  the  latter. 

To  this  nucleus  succeeds  the  "body"  of  the  calculus,  and  this 
is  crystalline. 

The  crystalline  substance  takes  its  point  of  departure  in  the 
form  of  tufts  of  diverging  crystals,  the  outer  ends  of  the  compo- 
nent elements  being  in  places  remarkably  plain. 

In  most  situations  the  fusion  is  more  complete,  the  result  being 
a  radially  striated  structure  in  which  a  coarser  striation  exists 
indicative  of  the  main  lines  of  the  crystalline  fusions,  and  a  finer 
radial  striation,  perhaps  of  secondary'  production. 

The  fusions  are  beautifully  cross-striated  with  fine  close-set 
wavy  lines,  in  some  of  which  granules  of  reddish-brown  substance 
(urate)  occur. 

The  crvstalline  cones  are  set  with  their  long  axes  at  right  angles 
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to  the  subjacent  sui-face  of  the  nucleus.  Hence,  as  the  latter  is 
irregular,  the  gi'owing  or  outer  parts  of  the  cones  come  to  meet  in 
places  corresponding  with  the  recesses  between  the  projecting  pro- 
cesses of  the  crystalline  nucleus.  This  meeting  is  marked  by 
zigzag  or  wavy  lines  continued  far  into  the  body  of  the  calculus, 
the  striae  proper  to  the  cones  abutting  obliquely  along  this  line, 
which  is  in  reality  a  fissure ;  i.  e.  the  ci-ystalline  material  is  hei'e 
discontinuous. 

The  entire  body  of  the  calculus  may  be  regarded  as  composed 
of  a  series  of  independent  wedge-shaped  or  conoidal  masses  set 
upon  the  outer  surface  of  the  crystalline  nucleus.  As  the  distance 
from  the  centre  increases,  the  width  between  the  coarser  radial 
striae  becomes  correspondingly  greater.  So  the  structure  continues 
to  the  surface.  The  exterior  is  not  absolutely  smooth,  though  the 
general  contour  is  ovoidal  without  visible  tubercles  ;  the  section 
offers  to  view  the  rounded  ends  of  crystalline  columns,  the  clefts 
between  which  are  continued  for  some  distance  inwards  as  radial 
lines. 

The  radiating  masses  have  much  the  appearance  of  striated 
muscle-fibres  with  their  points  of  insertion  directed  towards  the 
centre.  In  oblique  or  transvei'se  section  their  outline  is  festuoned, 
indicating  that  they  are  composed  of  aggregations  of  elongated 
closely-applied  crystals.  In  such  sections  of  the  cones  also  there 
occur  in  certain  places  irregular  collections  of  minute  brownish 
granules,  the  explanation  of  this  disposition  being  that  such 
extended  collections  represent  what  in  a  section  along  the  axis  of 
the  cones  appears  as  one  of  the  concentric  coarser  gi*anular  lines 
or  striae. 

In  one  spot  may  be  well  observed  the  introduction  of  a  new- 
centre,  some  distance  from  the  proper  nucleus.  This  occurs  as  a 
spheroidal  collection  of  moderately  sized  crystals,  and  from  this 
secondary  nucleus  start  a  new  series  of  crystalline  fusions  or  cones, 
which  at  their  commencement  form  in  the  section  a  considerable 
segment  of  a  circle;  the  cones  show  a  radial  and  transverse  stria- 
tion  like  the  rest  of  the  body  of  the  calculus.  For  some  distance 
the  intei-j)osition  of  this  new  centre  leads  to  disturbance  in  the 
concentric  striation  ;  moreover  the  radial  striae  of  this  pertaining 
part  of  the  body,  owing  to  their  more  abrupt  divergence,  abut 
oblic[uely  upon  the  radial  striae  of  the  substance  on  either  side. 

The   presence   of   the   granules  disposed   concentrically  in  the 
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substance  of  the  crystalline  fusion  is  to  be  explained  thus  : — the 
growth  of  the  calculus  proceeds  by  the  deposition  on  to  the  free 
ends  of  the  crystals  of  fresh  oxalate  of  lime ;  ,dm'iug  this  process 
of  growth  the  granules  of  urate  come  to  be  embedded  in  the 
crystalline  material.  This  accounts  for  the  undulatory  character 
of  the  granular  lines,  the  growing  surface  during  the  deposition 
being  slightly  undulatory  from  the  projections  of  the  cr^^stalline 
columns. 

Chemical  composition. — Contains  a  trace  of  uric  acid,  as  shown 
by  the  murexide  reaction. 

Section  11.  Calcuhis  P. —  A  miniatui'e  mulberry  calculus. 

Nucleus  as  described  in  Section  10;  crystals  and  crystaUine 
rosettes  minutely  striated  radially,  and  jagged  at  the  edge.  Also 
fan-shaped,  finely  radially  striated  elements,  and  similar  elements 
showing  also  ci'oss-striation.  There  are,  moreover,  asymmetrical 
rosettes  of  which  the  larger  part  is  cross- striated,  and  the  rest  only 
radially :  here  and  there  at  the  periphery  occur  collections  of  small 
crystals.  On  the  nucleus  start  the  typical  crystalline  fusions, 
striated  in  both  directions.  Secondary  nuclei  occasion  the  produc- 
tion of  the  typical  mulberry  form,  though  the  whole  calculus  is 
not  so  big  as  a  pea.  Such  secondary  nuclei  are  of  small  crystals, 
as  in  Section  10.  There  occur  frequent  and  irregular  interpositions 
of  new  elements  in  the  body  in  the  form  of  striated  cones.  Most 
externally  is  a  zone  very  finely  striated  in  the  radial  direction, 
crystalline,  but  for  the  most  part  opaque  in  consequence  of  the 
mingling  with  it  of  blackish- brown  granules;  where  in  least 
abundance  these  ai'e  disposed  in  coarse  concentric  lines,  and  in 
finer  radial  lines  corresponding  with  the  finer  radial  crystalline 
markings. 

Section  12.  Calculus  F  (Plate  III,  fig.  2,  and  Plate  VI,  fig.  1).— 
A  calculus  of  mahogany-brown  colour,  three  quai'ters  of  an  inch  in 
diameter. 

Nucletis. — Composed  of  colourless  transparent  closely  aggregated 
crystalline  material.  Portion  consists  of  the  transverse  and 
oblique  sections  of  crystalline  cones,  other  portions  of  what  appear 
at  first  to  be  crystals  of  medium  size.  The  former  portion  presents 
itself  as  closely  arranged,  lai-ge,  highly  irregular  jagged  areas, 
which  towards  the  outer  part  of  the  nucleus,  at  one  or  two  spots, 
where  divided  vertically,  pass  into  fragmentary  blocks  of  radially 
striated    substance   like   that   to   be   hereafter   described    in    the 
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"  body  "  of  the  calculus,  and  like  it  crossed  by  lines  coucentric 
with  the  centre  of  such  crystalline  fusions.  With  such  exceptions 
the  crystalline  cones  are  arranged  with  the  utmost  irregularity  ; 
and  although  individually  they  present  both  a  longitudinal 
radiating  and  a  transverse  striation,  they  are  so  disorderly  apposed 
that  no  continuously  striated  substance  results. 

The  other  portion  of  the  nucleus,  which  appears  at  first  to  be 
a  compact  mass  of  crystals,  consists  of  elements  without  any 
regular  shape,  more  or  less  angular,  and  accurately  adapted  to  one 
another  by  their  edges.  A  higher  power,  however,  shows  that 
these  elements  are  closely  allied  in  their  nature  to  those  already 
described.  Many  are  circular  in  section,  and  may  be  best  described 
as  rosettes  ;  they  are  constructed  of  long  crystals  radiating  from 
an  imaginary  centre  ;  their  inner  ends  tapering  and  pointed,  the 
outer  truncated  and  not  terminating  regularly,  so  that  the  outline 
of  the  aggregate  is  correspondingly  notched  or  jagged :  these 
present  no  concentric  striation.  Were  they  cross-sections  of  cones 
they  would  not  offer  the  regular  and  perfect  radial  striation  which 
they  do.  Such  elements,  however,  do  not  appear  always  as  com- 
pletely circular  ;  they  may  be  fan-shaped,  and  except  that  they 
want  a  transverse  striation,  such  resemble  the  broad  doubly 
striated  cones  confusedly  arranged  in  other  parts  of  the  nucleus, — 
indeed,  they  occur  mingled  with  them. 

In  yet  other  cases  a  doubly  striated  rosette  is  prolonged  on  one 
aspect  into  a  broad  cone,  in  the  distal  part  of  which  the  concentric 
striation  is  incomplete,  in  correspondence  with  the  fact  that  here 
the  structure  represents  a  section  only  of  the  circle. 

To  the  nucleus  succeeds  a  well-defined  compact  zone  of  fine 
elongated  crystals  inextricably  intermixed  (compare  the  first 
crystalline  zone  beyond  the  nucleus  in  Calculus  A).  Next,  a  zone 
striated  both  radially  and  concentrically ;  in  this  there  occur 
minute  dark  brownish  granules  (urates),  both  concentrically  and, 
in  less  numbers,  radially  disposed.  The  points  of  departure  of 
this  striated  zone  are  obvious  in  places  as  cones  of  various  sizes, 
the  pointed  inner  ends  of  which  abut  on  the  finely  crystalline  zone 
immediately  surrounding  the  nucleus  ;  in  other  places,  however, 
fine  long  crystals,  such  as  compose  the  cones,  arise  without  any  such 
aggregation. 

Next  comes  a  belt  of  discrete  or  non-confluent  crystals  of 
moderate  size,  of  no  regular  form  though  tabellar,  and  without 
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order  :  at  its  periphery,  however,  the  crystals  are  more  minute, 
elongated,  and  like  those  which  immediately  succeed  the  nucleus 
as  before  described.  The  most  internally  placed,  unlike  the  rest, 
are  arranged  with  considerable  regularity,  and  like  a  palisade  lie 
directly  upon  the  ends  of  the  radially  and  horizontally  striated 
columns  beneath  them,  in  series  with  which  they  are  and  which 
they,  as  it  were,  cap. 

To  this  succeeds  a  zone  of  doubly  striated  ci'ystalliue  substance, 
and  this,  with  little  variation,  continues  for  a  considerable  dis- 
tance, the  general  contour  of  the  calculus  so  far  being  oval,  the 
only  variation  in  the  structure  consisting  in  the  interjjosition  of 
zones  of  intermixed  fine  acicular  crystals  which  interrupt  the  con- 
tinuity of  the  doubly  striated  substance,  which  latter  again  arises 
on  these  zones  as  described  around  the  nucleus. 

But  now  the  typical  mulberry  form  arises.  As  seen  under  an 
ordinary  lens,  there  project  about  ten  processes  like  the  tentacles 
of  a  polyp,  bluntly  conical,  some  presenting  constrictions  in  their 
course  :  in  some  there  is  visible  a  less  transparent  centre,  like  that 
composing  the  nucleus  of  the  main  calculus.  The  irregularities 
thus  produced  in  the  contour  are  in  this  particular  calculus  sub- 
secj^uently  filled  in  with  opaque  crystalline  deposit  and  the  oval 
contour  restored,  the  concretion  in  its  final  condition  wanting  a 
typical  mulberry  form. 

To  describe  the  microscopic  structure  of  one  such  process  in 
which  the  section  has  traversed  its  middle : — The  projection  shows 
a  distinct  nucleus  of  precisely  the  same  structure  as  that  of  the 
main  calculus,  already  fully  described,  and  consists  of  radially 
striated  rosettes,  and  broad,  stunted,  doubly  striated  crystalline 
cones,  the  whole  being  quite  devoid  of  any  orderly  arrangement. 
On  this  secondary  nucleus  there  are  set  doubly  striated  cones  of 
crystalline  substance,  which  coalesce,  or,  more  correctly,  are  sutured 
by  their  sides,  to  form  a  continuous  structure  like  that  of  the  rest 
of  the  body  of  the  calculus. 

In  the  outer  parts  of  the  protuberances  there  occur  two  or  more 
incomplete  zones  at  different  levels,  which  break  the  general  mono- 
tony of  structure  :  these  zones  extend  in  places  for  considerable 
distances,  following  the  contour  of  the  calculus  as  at  this  level 
existing,  or  they  occur  only  in  short  disconnected  fragments.  They 
are  constructed  of  large  perfectly  colourless  and  transj^arent 
crystals,  which  in  the  main  affect  the  character  of  prisms ;  some 
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such  have  a  fau-like  or  even  stellar  disposition :  in  some  of  the 
collections,  however,  these  crystals  present  the  form  of  very  irre- 
gular plates  or  tablets  of  considerable  ai*ea.  That  these  plates  are 
not  phosphates  is  shown  in  a  negative  way  by  there  being  a  com- 
plete absence  of  the  chemical  reactions  of  phosphates  in  the 
calculus,  which  should  have  been  obtainable,  since  the  substance 
in  question  occurs  in  considerable  amount;  but  in  a  positive  way 
their  nature  is  shown  by  the  fact  that  in  some  places  the  prismatic 
forms  are  continuous  with  the  radiating  columns  of  the  doubly 
striated  substance  immediately  to  their  inner  side,  the  elements  in 
such  circumstances  having  a  corresponding  i-adial  arrangement : 
■certain  of  the  irregular  tablets,  moreover,  have  a  fan-like  form, 
iillying  them  with  the  stunted  cones  which  lie  in  certain  situations 
on  the  outer  aspect  of  the  fragmentary  zones  in  question,  and 
with  some  of  which  they  are  directly  continuous.  They  correspond 
closely  with  certain  of  the  forms  of  oxalate  of  lime  in  gelatine 
figured  by  Dr.  Ord  (loc.  cit.)  in  pi.  vi,  figs.  1,  5,  7. 

At  a  certain  level  the  recesses  between  the  protuberances  are 
all  filled  up  with  another  substance,  with  the  result  that  the 
irregular  contour  is  replaced  by  one  that  is  regularly  oval. 

The  substance  occupying  the  recesses  is,  to  the  naked  eye,  quite 
obvious  by  its  whiteness  and  want  of  complete  transparency  even 
in  the  section  as  it  is  mounted  in  Canada  balsam.  It  consists 
mainly  of  radially  disposed  prismatic  crystals,  though  the  re- 
gularity of  such  an  arrangement  is  not  very  well  pronounced. 
Here  and  there  the  elongated  crystals  take  their  point  of  departure 
as  diverging  tufts  ;  and  here  and  there  a  well-marked  rosette  is 
to  be  encountered. 

Where  the  elongated  crystals  are  most  parallel  they  produce  a 
columnar  structure,  but  one  in  which  no  regular  cross-striation  is 
present  as  in  the  transparent  parts  of  the  calculus,  though  the 
elements  are  irregularly  and  somewhat  minutely  fissured  from 
secondary  cleavage :  it  is  this  cleavage,  combined  with  the  presence 
between  the  prisms  of  closely  packed  minute  crystals  of  similar 
nature  (for  all  gradations  of  size  are  traceable),  that  produces  the 
relative  opacity  of  these  ai*eas  even  in  the  microscopic  section  after 
its  treatment  with  Canada  balsam  solution. 

In  these  parts  there  occur,  moreover,  very  ill-defined  zones  of 
shorter  irregular  crystals,  but  of  similar  nature,  and  exhibiting  the 
same  kind  of  secondary  cleavage.     As  a  whole  this  deposit  has  a 
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pale  vellow  colour,  and  since  tbe  calculus  coutains  urate  of  soda, 
and  the  crystalline  prisms  resemble  such  as  this  salt  may  present 
(compare  Dr.  Ord,  loc.  cit.,  pi.  iv,  figs.  1,  8),  and  because 
the  general  structure  is  to  be  observed  in  microscopic  sections  of 
calculi  of  the  uric  acid  sei'ies,  it  must  be  concluded  that  the  sub- 
stance in  question  consists  of  urate,  and  not — as  the  first  impression 
would  be — of  phosphate. 

Fx'om  the  outer  si;rface  of  the  urate  deposits  the  clearer  sub- 
stance of  the  oxalate  of  lime  beyond  takes  its  point  of  departure 
in  crystalline  cones  radially  and  concentrically  striated,  and  with 
such  the  rest  of  the  calculus  is  made  up. 

Chemical  examination. — No  carbonate  ;  the  murexide  test  shows 
the  presence  of  uric  acid,  combined  as  urate  of  soda ;  a  minute 
trace  of  iron  ;  no  phosphate.     The  opaque  zone  is  urate  of  soda. 

Section  13.  Calculus  V  (Bb.  6,  St.  Thomas's  Hosj^ital  Museum), 
— Nucleus  of  opaque,  drab- coloured  urate  of  ammonia,  succeeded 
by  oxalate  of  lime,  and  thin  laminae  of  similar  urate  interposed 
between  the  wavy  layers  of  more  transparent,  pale  brown  oxalate. 
Surface  granulated ;  patches  of  similar  urate,  in  places,  fill  the 
bottom  of  the  hollows  between  the  hemispherical  eminences  at  the 
surface.  The  laminae  of  oxalate  are  individually  continuous,  i.  e. 
the  granulations  are  not  due  to  the  formation  of  discrete  cal- 
culous spheres. 

The  structure  of  the  uratic  zones  we  reserve  for  a  subsequent 
communication.  We  may  mention,  however,  that  in  large  part 
they  consist  of  coarsely  laminated  si:»heres,  presenting  also  a 
remarkably  fine  radial  striation  ;  they  are  characterised,  moreover, 
by  a  certain  degree  of  opacity  and  a  distinct  yellow  coloration. 

As  to  the  general  structure  of  the  oxalate  portions,  there  is 
nothing  special ;  the  section  was  made  in  order  to  study  the  origin 
of  the  eminences,  which  are  not  confined  to  the  exterior,  but  are 
equally  marked  in  the  deeper  laminae,  showing  the  granular 
character  to  have  persisted  during  the  growth  of  the  calculus. 

The  eminences  result  from  the  formation  of  secondary  nuclei 
constructed  of  different  elements,  such  as  coarsely  crystalline 
rosettes ;  fan -shaped  aggregates  of  similar  coarse  and  elongated 
crystals  without  transverse  striation ;  discrete  crystals,  of  which 
some  are  elongated  like  those  composing  the  rosettes,  and  others 
are  larger  transparent  blocks  suggestive  of  ill-shaped  octahedra. 
The  whole  of  these  forms  are  such  as  are  described  iu  detail  under 


DESCEIPTION  OF  PLATE  IV, 

Illustrating  Dr.  W.  M.  Ord's  and  Mr.  S.  G.  Sliattoclc's  paper 
on  the  Microscopic  Structure  of  Calculi  of  Oxalate  of  Lime. 
(Page  91.) 

Fig.  1. — Section  14.  Calculus  A.  x  70.  Showing  the  nucleus.  In  the 
darker  centre  noay  be  distinguished  certain  of  the  spherules  described  in  the 
text;  then  succeed  a  zone  of  non-crystalline  substance,  one  of  finely  packed 
crystals,  and  on  this  another  of  non-crystalline  material :  there  follows  a  zone  of 
interlaced  crystals,  and  next  one  in  which  large  diamond-shaped  collections 
of  small  crystals  occur, — octahedra  of  oxalate  of  lime  in  which  secondary  cleavage 
has  taken  place.  Beyond  this  is  the  body,  which  is  firstly  constituted  by  a  broad 
non-crystalline  belt  marked  into  three  or  more  concentric  lamina?  by  brown 
granules  of  urate ;  to  this  succeeds  the  radially  striated  crystalline  substance. 

Fig.  2. — Section  14.  Calculus  A.  x  40.  Showing  the  body  of  the  calculus 
beyond  the  diamond-spaced  area.  There  comes  firstly  a  broad  non-crystalline 
nebulous  zone  divided  into  three  or  more  concentric  strata  by  coarse  lines  of  brown 
granules ;  then  a  crystalline  one  marked  by  interrupted  radial  lines,  in  the  deeper 
part  of  which  are  scattered  considerable  numbers  of  brown  granules  of  urate ; 
next,  another  nebulous  zone,  then  a  broad  radially  striated  crystalline  one 
incompletely  intersected  in  the  concentric  direction  by  others  that  are  non-crystal- 
line and  nebulous.  For  its  outward  half  the  structure  of  the  calculus  is  finely 
laminated  or  striated  in  the  concentric  direction. 


Trans.   Path.  Soc.  Vol.  XLYI.  PI.  1\ 


Fig.  - 


Fie.  1. 


STRUCTURE    OF    URINARY    CALCULI    OF    OXALATE    OF    LIME.       113 

Sections  10  and  11.  These  secondaiy  nuclei,  however,  are  con- 
nected by  a  more  or  less  continuous  zone  of  similar  elements,  i.  e. 
thev  arise  as  irregularities  in  the  deposit  of  coarsely  crystalline 
layers  of  oxalate  interposed  between  the  usual  doubly  striated 
substance. 

It  is  also  of  interest  to  note  that  the  section  shows  a  more  or  less 
complete  zone  of  small,  colourless,  glassy-looting  spherules  in 
process  of  fusion,  the  whole  corresponding  pi'ecisely  with  the 
nucleus  of  Section  18,  Calculus  T),  and  that  of  Section  19,  Calculus 
L.  In  certain  situations  this  zone  takes  the  form  of  an  undulatory 
glassy  line,  as  described  in  the  body  of  Calculus  D.  The  line 
bounds  what  in  its  deeper  part  is  a  finely  granular  or  nebulous 
uncoloui'ed  material,  composed  apparently  of  very  minute  crystals, 
seeing  that  this  material  merges  further  outwai-ds  into  irregular 
blocks  of  crystalline  substance  which  still  more  outwardly  pass 
into  the  regular  doubly  striated  general  material  of  the  calculus. 
On  the  outer  aspect  of  the  wavy  line  the  substance  of  the  calculus 
takes  the  form  of  cones  of  small  size  irregularly  disposed,  or  fusing 
into  an  orderly  layer. 

Section  14.  Calculus  A  (Plate  IV,  figs.  1  and  2). — A  smooth  calcu- 
lus, one  of  many  ;  oxalate  of  lime  with  small  quantities  of  urate  and 
phosj^hate  and  much  ox-ganic  matter  (Dr.  Bernays).  The  calculus 
was  from  the  renal  pelvis  in  a  case  of  malignant  disease  of  the 
kidney. 

Nucleiis. — No  foreign  body,  or  space  indicative  of  such.  In  out- 
line it  is  irregularly  oval.  Structurally  it  consists  of  an  aggrega- 
tion of  minute  perfectly  coloui'less  closely  packed  crystals,  with 
exceptions  to  be  immediately  noticed. 

The  other  structures  in  the  nucleus  appear  as  discrete  circular 
areas  transmitting  light  more  readily  than  the  rest  of  the  nucleus, 
and  constituted  by  similar  slender,  uncoloured  crystals,  but 
arranged  radially  from  a  centre  with  great  regularity. 

These  are  of  precisely  the  same  nature  as  the  crystalline  spheres 
of  nitrate  of  urea  producible  in  albuminous  urine  by  the  addition 
of  nitric  acid,  or  as  the  crystalline  spheres  of  oxalate  of  lime  which 
may  artificially  be  formed  in  gelatine.  The  close  relation  of  such 
to  the  perfect  sphere  is  proved  by  the  transitions  between  the  two 
in  a  single  experiment ;  the  radial  striation  presented  by  the 
sphere  is  the  indication  of  its  crystalline  nature.  In  the  case  of 
carbonate  of  lime  deposited  in  gelatine,  e.  g.,  there  may  be  observed 

8 


114  GENITO-URTNARY    ORGANS. 

both  perfect  spheres  and  rosettes  of  fine  acicular  crystals  Avith  inter- 
mediate forms.  The  crystalline  spheres  in  the  nucleus  are  distin- 
guishable from  spherules  of  urate  by  their  absence  of  coloration, 
their  transparency,  and  absence  of  coarse  concentric  striation. 
Such  spherules  of  urate  are  alluded  to  under  the  description  of 
Section  13,  Calculus  V. 

Beyond  this,  the  very  centre  of  the  nucleus,  is  an  incomplete 
narrow  zone  devoid  of  crystalline  elements,  in  which  lie  embedded 
minute  Vjrownish  granules.  To  this  succeeds  a  zone  of  closely 
packed  slender  colourless  prismatic  crystals  of  small  size,  though 
considerably  larger  than  those  described  as  comprising  the  nucleus. 
They  are  inextricably  interlaced,  and  packed  either  without  inter- 
vening material,  or  in  a  substance  thickly  beset  with  small  dark 
granules.  Some  of  the  crystals  are  shorter  and  broader  than 
others,  with  ends  cut  sharply  at  right  angles. 

These  elements  may  be  compared  with  certain  of  the  slender 
tablet  forms  of  oxalate  of  lime  met  with  under  rare  cii'cum stances 
in  urine,  but  producible  in  abundance  when  this  salt  is  deposited 
in  gelatine. 

At  one  part  the  crystals  are  set  radially,  or  at  right  angles  to 
the  subjacent  surface,  and  here  can  be  beautifully  traced  the 
fusion  of  the  apposed  crystals  to  form  a  radially  striated,  clear,, 
crystalline  substance  such  as  will  be  pi'esently  noticed  as  con- 
structing the  chief  part  of  the  body  of  the  calculus.  Here,  too,  the 
reddish-brown  granules  lie  in  irregular  groups,  and  have  a  radial 
direction  in  correspondence  with  the  sjjaces  between  the  crystals. 

More  outwardly  the  structure  again  becomes  non-crystalline,, 
a  homogeneous  basis-substance  reappearing,  interspersed  with 
brown  granules ;  but  nearly  everywhere  fine  acicular  crystals  are 
embedded  in  it  exactly  as  in  the  nucleus  itself,  and  this  zone,  like 
the  nucleus,  is  limited  on  the  outer  aspect  by  a  non-crystalline 
layer  of  varying  thickness — a  basis  or  ground-substance  with 
embedded  granules. 

To  this  succeeds  a  zone  of  closely  interlaced  prismatic  crystals 
short  and  somewhat  bx-oad  ;  this  merges  into  a  remarkable  zone  of 
similar  crystals,  but  of  which  the  crystalline  aggregate  is  parted 
out  by  the  brown  granules  into  large  diamond-shaped  areas,  which 
apparently  represent  octahedra  in  which  secondary  cleavage  has 
taken  place.  The  crystals  occupying  the  octahedral  spaces  are 
tabular,  and  not  arranged  in  any  definite  order.     Here  and  there 
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are  irregular  masses  of  crystals  with  radial  arrangeraent  and  in 
process  of  fusion ;  they  are  not  strictly  radial  in  every  spot,  but 
set  sometimes  in  such  a  manner  that  they  converge  bipinnately, 
i.  e.  meet  on  a  median  line  directed  towards  the  centre  of  the 
calculus. 

These  structures  are  succeeded  by  the  main  body  of  the  calculus. 

Firstly  comes  a  broad,  not  obviously  crystalline  belt  of  a  ne- 
bulous transparent  pale  brown  substance,  with  minute  brown 
granules  sparsely  distributed  in  it.  This  is  marked  out  into  con- 
centric laminae  by  closer  collections  of  the  same  granules  ;  the 
laminae  are  three  or  so  in  number,  and  not  sharply  defined. 

Close  examination  reveals  delicate  indications  of  crystalline  struc- 
ture in  the  ground-substance  ;  it  appears  as  if  composed  of  inter- 
woven fine  crystals  of  the  same  kind  as  those  described,  in  the  nucleus. 

This  zone  probably  consists  of  the  organic  matrix  of  the  calculus 
with  oxalate  of  lime  in  a  fine  state  of  division,  the  embedded 
granules  being  probably  urate,  of  which  this  calculus  contains  a 
marked  quantity. 

The  next  zone  is  one  of  very  uniform  thickness,  colourless, 
transparent,  and  although  no  crystals  can  be  discerned  individually, 
clearly  crystalline  and  due  to  fusion. 

The  transparent  substance  is  marked  by  interrupted  lines,  which 
have  in  general  a  radial  direction  with  respect  to  the  centre  of  the 
calculus,  but  themselves  deviate  so  far  from  a  precise  radial  course 
that  if  prolonged  they  would  intersect  at  acute  angles. 

In  the  deeper  part  of  this  zone  are  scattered  considerable  num- 
bers of  the  brown  granules  before  so  frequently  referred  to,  and 
such  occur  also  in  the  rest  of  its  extent  in  fair  numbers  though 
widely  apart,  and  without  interfering  with  the  general  transparency. 

This  accumulation  of  what  are  doubtless  urate  granules  is  to 
be  noticed  generally  under  similar  circumstances,  and  is  com- 
parable to  the  disproportionate  amount  of  pigment  met  with  at 
and  about  the  centre  of  biliary  calculi.  Theoretically  this  result 
may  be  viewed  as  due  to  the  attraction  of  the  granules,  whilst 
still  embedded  in  the  viscid  matrix,  towards  the  centre  of  the 
calculus.  The  same  force  acting  upon  the  crystalline  material 
determines  its  radial  arrangement. 

To  this  succeeds  a  zone  like  that  preceding  the  last,  viz.  a  nebu- 
lous orfaintlygi'anular  substance  with  admixed  reddish-brown  gran- 
ules arranged  on  its  inner  and  outer  borders,  as  well  as  in  incom- 


116  GBNITO-URINARY   ORGANS. 

plete  and  not  sharply  defined  concentric  lines  in  its  mid- 
substance. 

With  alternations  of  such  structure  and  the  radially  striated 
crystalline  fusions  the  rest  of  the  calculus  is  made  up. 

As  previously  noticed,  brown  granules  occur  in  the  radially 
striated  crystalline  zones ;  and  in  certain  of  those  zones  the 
granules  are  arranged  in  linear  series,  not  singly,  but  in  collections 
which  form  narrow  concentric  lines  crossing  the  radial  striae  of  the 
zone  :  other  groups  of  the  granules  occur  between  the  coarser 
radial  striae  themselves. 

Most  outwardly  of  all  and  for  a  wide  extent  the  calculus  con- 
sists solely  of  a  faint  brown  nebulous  basis- substance,  in  which  lie 
the  coloured  granules  in  concentric  lines  of  variable  thickness  :  the 
most  peripheral  layer  of  all  consists  of  the  ground-substance  only. 

Chemical  composition. — Oxalate  of  lime  with  small  quantities  of 
urate  and  phosphate,  and  much  organic  matter. 

Section  15.  Calculus  M. — From  a  collection  of  smooth  oval 
calculi,  a  few  of  them  spiked :  Museum  of  St.  Thomas's  Hospital, 
They  were  taken  after  death  from  the  pelvis  of  the  kidney,  and 
consist  of  oxalate  of  lime  with  urate. 

The  general  microscopic  structure  is  much  as  that  of  Section  7, 
Calculus  C.  There  is,  however,  in  all  the  zones  of  i*adially  striated 
crystalline  material  a  remarkable  want  of  perfect  transparency, 
such  as  in  the  case  of  Calculus  C  is  confined  to  the  large  crystals 
composing  the  nucleus.  This  is  due  to  irregular  secondary  cleavage 
of  the  crystals.  The  nucleus  is  throughout  cr-ystalline,  composed 
of  much  elongated  octahedra,  confusedly  intercrossing  at  the 
centre,  where  there  exists  an  intervening  ground-substance  of 
minute  crystals  in  which  they  lie,  but  radially  arranged  at  the 
periphery,  where  the  outer  ends  of  the  crystals  can  be  seen  embedded 
in  the  next,  pale  brown,  concentrically  laminated  zone.  All  the 
larger  crystals  are  wanting  in  perfect  transparency  by  reason  of 
irregular  secondary  cleavage. 

The  nucleus  is  succeeded  by  a  fairly  broad  zone  of  homogeneous 
or  molecular  basis-substance,  marked  into  concentric  zones  by 
somewhat  coarse  lines  of  reddish-brown  granules  (urate).  To 
this  succeeds  a  broad  coarsely  crystalline  zone,  constructed  like  the 
peripheral  portion  of  the  nucleus. 

The  rest  of  the  calculus  is  composed  of  alternating  narrow 
zones  of  these  two  kinds :  in  some  of  the  outer  crystalline  zones 


DESCEIPTION  OF   PLATE  Y, 

Illustrating  Dr.  "W.  M.  Orel's  and  Mr.  S.  G.  Sbattoclc's  paper 
on  the  Microscopic  Structure  of  Calculi  of  Oxalate  of  Lime. 
(Page  91.) 

Fig.  1. — Section  3.  Calculus  0  (a),  x  36,  A  small  spherical  oxalate  of  lime 
calculus  (one  of  manj'  hundreds)  from  the  pelvis  of  a  liydronephrotic  kidney. 
There  is  no  differentiated  nucleus,  but  the  more  central  part  consists  of  divergent 
cones  of  doubly  striated  substance  starting  from  two  centres  somewhat  as  a 
gigantic  dumb-bell.  At  the  centre  some  of  the  cones  are  divided  transversely, 
and  are  so  discontinuous  with  the  rest  in  the  section. 

Fia.  2. — Section  17.  Calculus  M.f.  x  40.  Showing  a  double  nucleolus  of 
doubly  striated  substance.  The  rest  of  the  nucleus  is  made  up  of  crystals  in 
which  secondary  fission  lias  occurred.  Peripherally  the  crystals  are  of  con- 
siderable size,  and  set  more  or  less  radially. 

The  body  of  the  calculus,  of  which  part  is  sliown  to  tlic  north,  is  non-crystal- 
line and  concentrically  striated. 
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the  crystals  are  not  elongated  and  radial,  but  minute  and  devoid 
of  arrangement. 

Of  this  section  the  nucleus  was  subsequently  isolated,  and 
washed  in  a  watch-glass  first  with  xylol,  then  with  absolute  alcobol, 
and  finally  with  ether :  its  elements  became  dissociated,  but  were 
not  otherwise  altered.  The  murexide  test  subsequently  showed 
no  uric  acid. 

Next,  the  rest  of  the  section  was  tested  in  the  same  way :  it 
included  concentrically  striated  reddish-brown  zones  and  zones  of 
crystals  similar  to  those  comprising  the  nucleus. 

Here  the  murexide  test  gave  a  very  obvious  and  marked  evidence 
of  uric  acid.  From  this  it  is  evident  tbat  the  urate  is  contained 
in  the  brown  zones,  and,  so  far  as  can  be  judged,  is  limited  to  the 
granules,  for  were  the  whole  zone  of  urate  the  reaction  would 
have  been  more  pronounced. 

Section  16.  Calculus  Mc  (Plate  VI,  fig.  4).— From  the  same 
collection. 

In  the  centre  of  the  crystalline  nucleus  are  remarkably  long 
octahedra,  the  spaces  between  which  are  filled  with  a  groundwork 
of  small  uncoloured  crystals. 

At  the  periphery  the  long  crystals  are  arranged  radially ;  but 
all  are  wanting  in  perfect  homogeneity  and  transparency,  owing  to 
secondary  cleavage. 

The  body  of  the  calculus  precisely  resembles  that  in  the  preced- 
ing specimens  from  the  same  case  (q.  v.). 

Section  17.  Calculus  Mf  (Plate  V,  fig.  2).— From  the  same 
collection. 

This  calculus  shows  a  double  nucleolus  of  two  perfect  spheres 
joined  by  an  isthmus  of  coarsely  crystalline  uncoloured  substance, 
wanting  in  transparency  from  secondary  cleavage  of  its  component 
crystals.  The  connecting  isthmus  is  of  the  same  construction  as 
the  crystalline  aggregate  of  the  nucleus  in  which  the  nucleoli  are 
embedded ;  it  is,  however,  separated  from  it  by  means  of  a  nan'ow 
line  of  pale  brown  nun-crystalline  material,  in  which  lie  reddish- 
brown  granules,  and  which  is  continuous  with  similar  material 
forming  the  most  external  parts  of  the  nucleoli. 

Each  of  the  nucleoli  is  constructed  of  beautifully  transparent 
cones  radially  and  concentrically  striated. 

There  are  scattered,  moreover,  in  the  coarsely  crystalline  nucleus 
small  rosettes  finely  striated  in  the  radial  direction. 
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Beyond  the  nucleus  the  calculus  in  all  ways  resembles  the  others 
of  the  same  group. 

Section  18.  Calcidus  B  (Plate  VI,  fig.  2). — One  of  a  small  group 
of  smoothly  polished  facetted  calculi,  averaging  about  8  mm.  in 
diameter. 

Nucleus. — This  consists  of  small  homogeneous  closely-packed 
spherules,  which  at  tbe  periphery  fuse  into  a  glassy  homogeneous 
substance  (a  similar  construction  is  shown  also  in  Section  19, 
Calculus  L,  and  in  Section  13,  Calculus  V).  This  is  a  rare  form 
for  oxalate  of  lime  to  assume.  Such  spheres  may  be  produced, 
however,  in  gelatine,  and  are  figured  in  pi.  v,  fig.  3,  of  Dr.  Ord's 
work  before  cited. 

To  the  nucleus,^  which  is  abruptly  defined,  there  succeeds  a 
pale  brown  zone  of  nebulous  substance,  in  which  lie  concentric 
lilies  of  fine  reddish-brown  granules. 

In  part  of  its  circumference  this  zone  pi*esents  in  addition  the 
fine  radial  striation  indicative  of  crystalline  fusion.  Then  follows 
a  broader  belt  of  radially  striated  crystalline  substance  finely  cross- 
striated. 

In  the  deeper  part  of  the  zone  there  are  present  dark  brownish 
gi'anules  in  considerable  collections  between  the  radially  set 
crystals,  these  collections  having  thus  a  radial  direction. 

In  parts  of  its  circumference  the  crystalline  substance  is  in- 
terrupted by  non-crystalline  ai'eas  of  pale  brown  substance 
traversed  by  coarse  concentric  lines  of  dark  brownish  granules  ;  but 
both  crystalline  and  non-crystalline  parts  merge  into  one  another  by 
all  gradations.  In  this  zone,  towards  the  outer  part,  is  an  incom- 
plete line  of  minute  crystals,  packed  closely  without  fusion  or 
order,  and  where  this  is  present  the  radial  striation  is  interrupted. 

This  striated  part  is  followed  by  a  complete  zone  of  minute 
crystals  traversed  by  a  thin  wavy  or  zigzag  interrupted  line,  of 
singular  homogeneity  and  transpai'ency,  and  due  evidently  to 
crystalline  fusion  (compare  the  similar  substance  produced  by  the 
fusion  of  spherules  in  the  nucleus  of  the  same  calculus). 

Next,  not  sharply  demarcated  from  the  foregoing,  a  pale  brown 
zone  in  which  are  discernible  minute  interlaced  crystals. 

Then  follows  a  zone    like  that  preceding  the  latter,  minutely 

'  The  structures  hereafter  described  do  not  always  uniformly  encircle  the 
calculus,  so  that  the  description  in  certain  cases  is  drawn  up  from  a  particular 
section  only. 


DESCRIPTION  OF    PLATE  YT. 

Illustrating  Dr.  W.  M.  Oid's  and  Mr.  S.  Gr.  Shattock's  paper 
on  the  Microscopic  Structure  of  CalciTli  of  Oxalate  of  Lime. 
(Page  9L) 

Fig.  1. — Section  12.  Calculus  F.  x  127.  Showing  a  collection  of  large 
crystals  of  oxalate  of  lime,  some  in  stellar  aggregations,  in  the  body  of  the 
calculus,  which  on  either  side  consists  of  the  usual  doubly  striated  substance. 
The  transition  between  the  crystals  and  the  wedge-shaped  aggregate  forming 
the  body  of  the  calculus  to  the  north  of  the  figure  is  readily  traceable. 

Fig.  2. — Section  18.  Calculus  D.  x  40.  The  nucleus  consists  of  small 
homogeneous  spheres  in  process  of  coalescence.  The  most  external  part  of  the 
body  is  formed  of  concentrically  striated  non-crystalline  substance,  and  zones 
of  the  same  occur  in  the  more  internal  portions  of  the  body,  in  different 
degrees  intersected  by  radiating  tufts  of  crystals.  The  other  parts  consist  of 
minutely  crystalline  material  traversed  by  fine  wavy  lines  (clearly  discernible  on 
careful  inspection  of  the  photograph).  The  most  peripheral  zone  of  such 
material  consists  of  somewhat  larger  crystals. 

Fig.  3. —  Section  19.  Calculus  L.  x  220.  Showing  a  zone  of  oxalate  of  lime 
in  the  form  of  doubly  striated  cones  in  the  midst  of  spherules  of  the  same  sub- 
stance ;  the  spherules  are  in  process  of  coalescence,  and  form  the  nucleus  and 
much  of  the  body  of  the  calculus.  No  effervescence  ensued  in  the  spherules  on 
the  action  of  acetic  acid,  and  with  hydric  chloride  they  cleared  up  without 
effervescence,  leaving  an  organic  matrix. 

Fig.  4.—  Section  16.  Calculus  Mc.  x  40.  Showing  portion  of  the  nucleus 
in  wliich  are  long  octahedra  of  oxalate  of  lime  in  which  secondary  fission  has 
taken  place.  At  the  periphery  the  crystals  are  set  radially,  but  the  secondary 
fissuring  destroys  their  proper  transparency.  The  body  of  the  calculus  consists 
of  non-crystalline  substance  in  concentric  layers  darkened  by  deposit  of  urate, 
especially  around  the  crystalline  structure  of  the  nucleus. 
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crystalline,  and  containing  fragments  of  a  narrow  homogeneous 
wavy  line.  This  is  followed  by  a  nebulous  zone  of  the  palest 
brown  colour,  finely  striated  in  the  concentric  direction,  and 
broken  through  in  places  by  tufts  or  brushes  of  long  crystals. 
The  component  elements  of  these  tufts  present  a  fine  transverse 
striation,  and  this  deviates  in  course  from  the  concentric  striation 
of  the  non-crystalline  substance  between,  in  correspondence  with 
the  direction  of  the  long  axis  of  the  crystals,  which  long  axes  are 
crossed  at  right  angles  by  the  striae.  The  strise  of  this  nebulous 
zone  itself  are  in  certain  sjDots  distinctly  granular  and  of  finely 
crystalline  texture. 

To  this  succeeds  another  zone  of  small  intermixed  crystals,  in 
places  traversed  near  its  middle  by  a  narrow  slightly  wavy  line  of 
bright  structureless  uucoloured  material ;  then  a  broad  zone  of 
the  non-crystalline  pale  brown  material,  concentrically  marked  by 
granules  and  finer  nebulous  striae.  There  comes  next  a  final  belt 
of  discrete  crystals,  of  short  prisms  or  flattened  forms,  some  ill- 
shapen  octahedra,  and  of  larger  size  than  those  in  the  j^receding  zone ; 
and  finally  a  crust  thicker  than  the  rest  of  the  calculus  together,  of 
the  usual  concentrically  striated  non-crystalline  material. 

On  the  deep  aspect  of  that  one  of  the  confusedly  crystalline 
belts  which  is  nearest  the  nucleus  it  is  instructive  to  notice  the 
mode  of  termination  of  the  subjacent  crystalline  columns  of  the 
radially  striated  zone  which  lies  on  its  inner  aspect ;  in  some 
situations  the  outer  ends  of  these  columns  are  very  distinct  and 
produce  a  crenate  edge,  the  divisions  of  which  correspond  with 
the  radial  markings  in  the  zone  :  the  edge  represents  what  at  one 
stage  was  the  free  surface  of  the  calculus,  the  mode  of  formation 
having  alter  this  period  ceased  and  been  changed  for  another. 

Chemical  composition. — No  phosjihate  ;  the  murexide  test  shows 
no  urate. 

Section  19.  Calculus  L  (Plate  VI,  fig.  3). — A  minute  sphex*ical 
calculus,  chiefly  white  in  section,  composed  of  oxalate  of  lime ; 
passed  after  severe  renal  colic  of  several  days'  duration. 

Nucleus. —  Composed  of  beautiful  bright  spherules,  homoge- 
neous, without  visible  structure  ;  towards  the  periphery  these  have 
fused  into  a  glassy  homogeneous  substance,  in  which  there  occur 
short  winding  fissures  where  the  coalescence  has  failed  to  take 
place.  (A  similar  structure  is  previously  described  in  Section  18, 
Oaleulus  D,  and  it  occurs  in  the  body  of  Section  13,  Calculus  V.) 
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To  this  succeeds  a  doubly  striated  narrow  zoue  composed  of 
stunted  cones  of  the  usual  character  ;  or  in  places  of  fan-like  tufts 
of  comparatively  coarse  crystals,  in  which  a  finer  secondary  diver- 
gent and  a  transverse  striation  are  present.  This  zone  is  incom- 
plete, and  here  and  there  are  isolated  cones  which  lie  in  the  midst 
of  the  spherular  aggregate,  the  incomplete  zone  being  succeeded 
by  material  similar  to  that  composing  the  nucleus. 

The  outer  parts  of  the  calculus  are  Avanting. 

The  sections  were  subsequently  examined  chemically.  Acetic 
acid  produced  no  result  on  the  spherules :  pure  hydric  chloride 
led  to  solution  of  the  inorganic  substance  without  effervescence, 
an  animal  matrix  being  left. 

Uric  acid  had  been  noticed  in  the  urine  before  the  passage  of 
the  small  calculus. 

Section  20.  Calculus  I. — A  crystalline  calculus  with  sharp 
crystalline  surface,  and  about  the  size  of  a  small  pea. 

Pickings  from  the  surface  mounted  in  a  cell  of  Canada  balsam 
show  in  places  perfect  octahedra  though  flattened  ;  some  are  of 
comparatively  small  size,  others  very  large  ;  the  smallest  are  con- 
siderably larger  than  the  forms  common  in  urine.  In  most  of  the 
crystals  lie  multitudes  of  minute  deep  reddish-brown  granules : 
these  granules  are  for  the  most  part  arranged  in  planes  parallel 
with  those  of  the  crystal,  in  which  they  seem  to  mark  out  coarse 
but  accurately  parallel  laminae.  Some  of  the  crystals  are  distinctly 
tabular  with  six  sides.  They  cohere  into  irregular  groups  without 
intervening  material. 

Chemical  composition. — No  carbonate ;  a  trace  of  iron ;  the 
murexide  test  shows  no  uric  acid. 

Section  21.  Calculus  Q. — A  small  dumb-bell  shaped  calculus 
not  more  than  3  mm.  in  greatest  diameter. 

Nucle2is. — Crystalline. 

Body. — Of  the  usual  character,  viz.  doubly  striated  crystalline 
substance. 

The  specimen,  though  showing  nothing  new  in  other  respects, 
is  valuable  in  this,  that  in  addition  to  the  faint  general  brown 
coloration  of  the  general  substance  of  the  body  there  occur 
groups  of  distinct  crystals  of  brilliant  orange  pigment,  derived 
doubtless  from  blood.  This  pigment  lies  in  the  nucleus  as  well 
as  in  the  crystalline  fusion  of  tbe  adjoining  portion  of  the  body. 
The  pigment  takes  chiefly  the  form  of  long  fine  needles  in  groups 
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of  different  numbers.  In  places  these  are  parallel  with  and  con- 
tained in  the  radiating  crystalline  fusion,  probably  between  its 
component  elements,  and  due  to  crystallisation  having  occurred 
from  effused  blood.  In  other  places  in  the  crystalline  nucleus, 
in  addition  to  such  bunches  of  slender  orange  crystals,  there 
occur  associated  with  them  comparatively  large  similarly  coloured 
crystals  of  rhombohedral  form,  singly  and  in  clusters.  The 
crystalline  substance  of  the  body  generally  is  of  a  pale  reddish- 
brown    colour.       Oxalate   of    lime    "  gravel "    passed    from    the 

bladder. 

Fig.  7. 


A  crystal  of  oxalate  of  lime  passed  with  others  in  the  uinne,  and  of  sufficient  size 
to  be  visible  to  the  naked  eye,  "  oxalate  gravel."  The  figure  is  magnified 
40  times. 

Except  that  the  crystals  are  not  sharj)ly  angular,  they  are  much 
like  those  artificially  detached  in  Section  20,  Calculus  I. 

Many  of  the  masses  are  compound  ;  a  polyhedral  pattern  is 
discernible,  the  exterior  presenting  angular  elevations,  or  being 
highly  undulatory. 

The  forms  presented  by  the  nuclei  of  calculi  composed  of 
oxalate  of  lime. 

The  nucleus  may  be  classed  under  the  following  chief  forms, 
upon  each  of  which  we  may  make  general  observations. 

1.  Large  transparent  crystals  of  oxalate  of  lime  (Section  8, 
Calculus  K). 

2.  Similar  crystals  rendered  more  or  less  opaque  by  secondary 
cleavage  (Section  7,  Calculus  C). 

3.  Minute  crystals  not  of  octahedral  form  (Section  14,  Cal- 
culus A). 

4.  Rosettes  or  striated  conoidal  or  fan-shaped  elements  like 
those  which  more  outwardly  construct  by  their  regular  juxta- 
position the  body  of  the  calculus  (Section  12,  Calculus  F). 

5.  Spherules  in  process  of  coalescence  (Sections  18,  19,  Cal- 
culi D,  L). 
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These  forms  may  occur  iu  various  combiuatious.  Most  com- 
monly rosettes^  are  mingled  with  the  crystals.  The  former  are  of 
different  degrees  of  fineness  iu  regard  to  their  component  elements, 
and  vary  considerably  in  size ;  the  larger  of  them  may  be  concen- 
trically striated.  Or  fan-shaped  elements  presenting  fine  radial 
striatiou,  and,  it  may  be,  concentric  as  well,  may  occur  in  con- 
jujiction  with  crystals  of  medium  or  larger  size,  and  with  or  with- 
out rosettes,  to  make  up  the  nucleus. 

1.  The  nucleus  of  large  transparent  crystals  of  oxalate  of  lime. 
It  is  of  interest  in  regard  to  this  form  to  note  that  similar  large 

■octahedral  crystals  are  met  with  in  the  urine  in  rare  cases,  con- 
stituting one  of  the  forms  of  "  gravel."  In  such  gravel  either 
single  crystals  or  groups  of  such  may  be  found,  as  in  the  parallel 
case  of  uric  acid.  Such  a  nucleus  appears  to  be  a  chance  aggrega- 
tion of  crystals  cohering  without  colloid.  We  know  of  no  specimen 
showing  that  this  simple  construction  ever  obtains  for  any  long 
period.  We  have  never  seen  any  calculus  thus  constituted  larger 
than  a  bean.  Such  a  nucleus  is  succeeded  by  the  modified  forms 
of  oxalate  noticed  in  the  general  remarks  on  the  structure  of  the 
body  as  distinguished  from  the  nucleus  of  the  calculus. 

This  is  due  doubtless  to  the  fact  that  the  presence  of  such  a 
calculus  leads  to  the  admixture  of  colloid  with  the  urine  by  reason 
of  the  inflammation  in  the  urinary  2')assages  which  it  excites  ;  there 
occurs  an  increased  secretion  of  mucus,  and  an  inflammatory  exu- 
dation from  the  vessels  of  the  inflamed  mucous  membrane  of  that 
portion  of  the  urinary  passage  in  which  the  calculus  lodges. 

2.  A  nucleus  of  large  crystals  rendered  more  or  less  opaque  by 
secondary  cleavage. 

This  secondary  cleavage  indicates  probably  the  action  of  colloid 
in  an  early  stage  and  slight  degree. 

3.  4.  The  nucleus  of  minute  crystals. 

The  crystals  in  such  nuclei  are  to  be  regarded  as  tablets.  This, 
although  not  traceable  in  the  particular  nucleus  described  (A),  is 
plain  in  certain  similarly  constructed  zones  in  the  body  of  oxalate 
calculi,  where  minute  tabellar  forms  are  visible  amongst  others 
which  are  probably  minute  tablets  viewed  edgewise  so  as  to  appear 
more  or  less  needle-shaped.  Such  forms  are  producible  in  large 
numbers   experimentally   when   oxalate   of   lime   is   deposited  in 

1  By  a  rosette  we  imply  a  compound  form  resulting  from  a  radial  disposition 
of  elements,  but  flattened  or  discoid,  and  not  spheroidal  in  figure. 
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gelatine.  And  in  such  experiments,  together  with  these  minute 
tablets,  there  may  occur  sj^herular  aggregates  of  similar  crystals 
of  various  degrees  of  coarseness,  some  small  and  comparable  to 
the  crystalUne  spherules  present  in  the  nucleus  of  calculi  con- 
structed of  a  conglomerate  of  similar  minute  crystals. 

The  crystalline  spheres,  in  short,  which  occur  in  conjunction 
with  the  minute  tablets,  are  comparatively  small,  and  of  similarly 
fine  crystals.  The  coarser  rosettes,  or  spheres  of  oxalate  of  lime 
produced  artificially  in  colloids,  are  precisely  like  those  often  met 
with  in  conjunction  with  the  crystalline  forms  of  larger  size,  such 
as  constitute  the  elements  of  nuclei  1  and  2. 

The  various  elements  of  such  a  mixed  nucleus  as  that  last  men- 
tioned may  bo  found  in  a  single  experiment  made  with  a  colloid ; 
associated  with  octahedjra  (normal,  elongated,  and  gigantic),  with 
tablets,  unfissured  and  in  process  of  fission,  there  may  be  found 
coarsely  crystalline  spheres  and  rosettes  of  various  degrees  of  com- 
plexity. 

In  the  simplest  phase  the  rosette,  artificially  produced,  consists  of 
four  elements,  somewhat  like  a  Maltese  cross.  From  such  simple 
forms  gradations  are  traceable  to  the  more  highly  complex,  which 
result  from  further  fission  directed  from  the  margin  to  the  centre. 

The  rosettes  or  flattened  forms  are  related  to  fissure  of  tablets  ; 
the  crystalline  sphere,  or  the  spherical  aggregate  of  crystals,  to 
the  regular  octahedral  crystal. 

The  rosette  may  be  imperfect,  i.  e.  wanting  in  part  of  its  circum- 
ference, so  as  to  produce  a  fan-like  aggregate. 

The  transition  between  rosettes  and  the  fan-shaped  aggregates 
appears  in  the  asymmetrical  forms  of  the  first,  of  which  the  ele- 
ments on  one  side  may  be  prolonged  far  in  excess  of  those  around 
the  rest  of  the  circumference. 

5.  The  presence  of  proper  spherules  of  calcium  oxalate  in  the 
nucleus  is  exceptional ;  we  have  observed  it  only  twice  out  of  a 
large  number  of  preparations. 

The  spheres  alluded  to  are,  as  observed  in  our  preparations, 
homogeneous,  glassy,  and  without  the  radial  (or  concentric)  striae 
which  occur  in  the  two  forms  already  alluded  to  as  "  rosettes  " 
and  "  crystalline  spheres." 

The  structure  of  the  body  of  calculi  of  oxalate  of  lime. 

In  considering  this  it  will  be  most  natural  to  proceed  from  within 
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outwards.  In  all  cases  the  body  arises  in  cones  of  crystalline 
substance  sliarply  pointed  at  their  inner  ends,  and  diverging  from 
the  outer  surface  of  the  nucleus.  These  cones  as  traced  outwards 
present  no  interspaces,  and  they  can  nowhere  be  followed  indivi- 
dually for  any  gi-eat  distance.  This  is  evidently  due  to  the  fact  that 
their  sides,  which  are  deeply  fluted,  lie  in  perfect  apposition,  or 
are  sutured  together.  The  general  contour  of  the  cones  may  be 
deduced  from  the  appearances  presented  by  oblique  or  transverse 
sections.  When  seen  in  these  Avays  they  are  of  extremely  irre- 
gular outline,  deeply  sinuous  or  jagged.  In  all  cases  they  present 
in  longitudinal  section  a  double  striation — radial,  and  transverse 
or  circumferential,  although  one  marking  only  may  be  present  at 
and  about  the  apex,  viz.  the  divergent  or  radial. 

The  radial  striation  appears  as  delicate  interrupted  or  incomplete 
lines  which  diverge  in  corres23ondence  with  the  increasing  width  of 
the  cone ;  they  cannot  be  traced  continuously  from  apex  to  base, 
but  are  comparatively  short,  and  terminate  at  various  distances ; 
neither  do  they  diverge  with  mathematical  exactness,  but  are  so 
directed  that  if  prolonged  they  would  intei'sect  at  acute  angles  in 
various  directions.  These  lines  indicate  that  the  cone  is  constructed 
of  a  series  of  somewhat  narrow  closely  apposed  rod-like  elements,, 
and  the  irregularity  of  the  sides  of  the  cones  as  studied  in  oblique 
or  transverse  section  results  from  the  same  construction. 

In  some  calculi  such  a  doubly  striated  crystalline  substance 
resulting  from  the  lateral  apposition  and  suturing  of  such  struc- 
tures is  traceable  to  the  very  surface  which  may  present  a  series 
of  blunt  or  rounded  points  coinciding  with  its  different  elements. 

The  fact  that  the  cones  can  never  be  traced  individually  for  a 
long  distance  suggests  that  their  axis  is  not  straight ;  they  appear 
rather  to  take  a  twisted  or  spiral  path.  Such  an  idea  is  suggested 
by  the  construction  of  large  dumb-bells  of  oxalate  of  lime  both 
natural  and  artificial :  in  these  the  leaflets  or  tabellae  are  constantly 
found  twisted,  somewhat  as  the  petals  in  the  contorted  sestivation 
of  a  flower,  the  direction  of  the  rotation  being,  of  course,  reversed 
on  each  side  of  the  centre ;  the  crystalline  fibres  partake  in  the 
contortion  like  the  strands  of  a  partially  twisted  rope.  It  is 
obvious  that  if  such  a  dumb-beU  were  cut  longitudinally  none 
of  its  fibres  would  be  traceable  continuously  from  its  centre  to 
the  surface. 

The   radially  striated  cones   present  a  second  striation,  viz.  a 
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transverse,  or  one  concentric  with  tlie  centre  of  the  calculus.  In  its 
typical  form  this  is  exceedingly  delicate,  and  the  appearance  may 
aptly  be  compared  with  that  of  striped  muscle-fibre.  The  lines 
are  close,  devoid  of  visible  granules,  sharply  defined,  and  remark- 
ably parallel.  They  are  of  the  same  nature  as  the  concenti'ic  striae 
seen  in  certain  of  the  artificially  produced  spheres ;  but  in  neither 
case  can  we  offer  any  satisfactory  explanation  of  their  production. 
It  need  scarcely  be  stated  that  in  cross-sections  of  the  cones  this  con- 
centi'ic striation  is  not  to  be  seen.  Sometimes  the  whole  of  the  body 
of  the  calculus  is  composed  of  such  cones  so  closely  applied  by  tbeir 
sides  as  to  form  in  sections  a  continuous  zone  of  clear  crystalline  sub- 
stance, striated  both  radially  and  concentrically  with  respect  to  the 
nucleus  of  the  calculus.  In  many  cases,  however,  there  occur  in  addi- 
tion zones  of  another  substance  alternating  with  those  just  described. 

Sometimes,  and  very  commonly  in  the  smooth  variety  of  calculus, 
the  second  substance  constitutes  the  chief  portion  of  the  outer  part 
of  the  concretion.  In  its  typical  form  this  substance  is  non- 
crystalline, and  consists  of  a  molecular  basis  in  which  lie  concen- 
trically arranged  lines  of  distinct  granules,  dark  x-eddish  brown  in 
colour.  These  lines  vary  in  thickness  and  density;  and  indivi- 
dually are  not  always  of  uniform  thickness. 

We  regard  the  nebulous  basis-substance  as  oxalate  of  lime  com- 
bined with  the  colloid  which  forms  the  organic  matrix  of  the 
calculus,  the  power  of  the  colloid  having  obliterated  all  crystalline 
structure.  The  brownish  granules  we  regard  as  urates  embedded 
in  the  matrix  during  the  growth  of  the  calculus. ^ 

That  this  view  of  the  essential  nature  of  the  basis-substance  is  cor- 
rect is  supported  by  the  fact  that  such  zones  present  no  sharp  line  of 
demarcation  from  the  radially  striated  crystalline  substance  first  de- 
scribed ;  every  degree  of  radial  striation  is  to  be  observed  in  such 
zones,  sometimes  faintly  indicated,  sometimes  distinctly  i^ronounced. 

Such  zones  are  probably,  moreover,  closely  related  to  another 
or  second  variety,  in  which  a  very  minute  crystalline  structure  is 
discernible. 

The  minute  size  of  the  crystals,  when  visible  in  such  substance, 
indicates  the  action  of  colloid  added  to  the  urine,  but  colloid  acting 

1  When  the  calculus  is  at  all  largely  composed  of  such  substance  the  murexide 
test  sliows  the  presence  of  urate.  That  the  test  does  not  in  all  cases  do  the 
same  when  the  calculus  contains  such  material  microscopically,  depends  probably 
on  the  minute  quantity  present. 
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with  less  power  than  in  the  case  where  such  a  structure  is  merely 
molecular,  although  even  in  the  latter  case  the  molecular  appear- 
ance may  be,  theoretically,  due  not  to  the  presence  of  minute 
spherical  elements,  but  of  crystals. ^ 

In  zones  which  show  a  transition  between  the  crystalline  and 
non-crystalline  forms  it  may  commonly  be  observed  that  the 
coloured  granules  (urate)  are  present  in  chief  amount  at  the 
deeper,  i.  e.  the  inner  parts,  or  those  on  the  aspect  of  the  zone 
proximal  to  the  centre  of  the  calculus. 

This  is  possibly  indicative  of  the  attraction  of  the  urate  granules 
towards  the  centre  whilst  in  the  colloidal  basis.  A  corresponding 
arrangement  exists  in  those  zones  of  biliary  calculi  which  inter- 

1  It  is  interesting  to  observe  that  a  substance  of  similar  characters  may  be 
artificially  produced,  in  which  it  is  clear  that  crystallisation  is  concerned.  If  a 
saturated  solution  of  sodium  phosphate  is  added  to  a  saturated  solution  of 
urate  of  ammonium,  potassium,  or  sodium,  both  being  previously  heated  to  a 
temperature  of  over  100°  F.,  the  fluid  becomes  on  cooling  quite  gelatinous,  like 
freshly  precipitated  silica,  so  that  the  test-tube  may  be  completely  inverted 
without  any  escape  of  its  contents.  If  the  substance  in  this  stage  is  examined 
under  the  microscope  it  presents  no  visible  crystalline  elements,  but  consists  of  a 
very  delicately  molecular  ground-substance  with  embedded  masses  of  spherical 
form,  in  some  cases  not  very  perfect  in  outline,  in  others  perfect,  where  the 
forms  are  relatively  small.  In  the  same  preparation,  after  a  short  space  of  time, 
the  same  ground- substance  is  found  to  be  gradually  replaced  by  crystalline 
elements  which  take  the  shape  of  fine  curved  needles,  irregularly  and  sparsely 
scattered.  At  the  same  time  the  spheres  undergo  change;  in  their  outer 
portion  fine  spicules  make  their  appearance,  and  increase  in  number  until  the 
whole  sphere  bristles  with  needle  points,  rarely  straight,  but  rather  matted 
together,  though  always  with  their  free  ends  directed  more  or  less  radially.  It 
is  apparent  that  in  this  case  the  urate  of  soda  is  at  first  precipitated  in  a 
colloidal  form,  and  that  this  colloid  acts  upon  its  own  crystalline  material  so  as 
to  determine  its  deposit  in  spherular  form,  the  whole  being  ultimately  broken 
up  into  crystals  when  the  period  of  colloidal  existence  comes  to  an  end. 

It  has  long  appeared  to  me  probable  that  every  chemical  substance  in  passing 
from  solution  to  the  solid  form,  or  in  being  born  afresh,  passes  through  a  stage 
comparable  to  the  colloid.  I  venture  to  propose  the  hypothesis  that  what  i& 
called  the  "  nascent  stage  "  of  various  substances  when  set  free  from  combina- 
tions is  really  a  colloidal  one,  in  which  they  offer  a  readiness  to  combine  with 
other  substances  which  they  do  not  present  when  they  have  passed  into  a 
further  j!<a*i-crystalline  stage.  This  may  be  seen  in  precipitated  oxide  of  iron 
and  in  silica,  to  name  two  very  different  substances.  I  venture  to  think  it 
would  apply  to  ozone  and  to  many  gaseous  and  liquid  substances  which  at  the 
moment  of  chemical  dissociation  from  other  substances  are  known  to  have 
remarkable  readiness  for  fresh  combination.     (W.  M.  Ord.) 


STRUCTURE    OF    URINARY    CALCULI    OF    OXALATE    OF    LIME.       127 

vene  between  tlae  homogeneous  peripheral  laminse  and  the  strouglj 
crystalline  centre :  two  substances  of  different  crystalline  tendency, 
viz.  the  cholesterine  and  biliary  j)igment,  separate  after  a  time, 
though  precipitated  together,  and  during  this  process  of  separa- 
tion the  pigment  is  attracted  towards  the  centre,  whilst  the  crystal- 
line material  cohei'es  at  the  periphery. 

The  structure  of  the  calculi  as  a  whole,  and  the  relationship  of 
the  microscopic  to  the  macroscopic  forms. 

One  of  the  most  interesting  of  the  results  offered  by  the  structure 
of  the  calculi  above  discussed  is  its  likeness  to  the  microscopic  spheres 
and  crystalline  aggregations  which  may  be  artificially  produced,  or 
occur  as  natural  formations.  Among  natural  products  the  urinary 
granules  of  the  snail  offer  perhajis  the  most  parallel  examples. 

Each  form  of  calculus,  however,  is  rejjresented  amongst  the 
microscopic  forms  ;  besides  the  perfect  sphere,  with  smooth  surface,, 
there  are  met  with  forms  constructed  of  crystalline  elements 
disposed  radially  about  a  centre,  and  of  which  the  outer  free  ends 
give  a  sharply  spinous  character  to  the  whole.  The  essentially 
crystalline  nature  of  the  most  perfect  sphere  is  shown  in  its  radial 
striatiou  ;  and  no  sharp  line  of  division  can  be  drawn  between  the 
spherical  crystalline  aggregates  and  perfect  spheres. 

The  smooth  hemp-seed  calculus,  then,  is  in  its  simjjlest  form 
(in  which  it  is  devoid  of  a  differentiated  nucleus)  comparable  to 
the  simple  typical  smooth-surfaced  microscopic  sphere.  We  da 
not  meet,  however,  with  calculi  which  present  in  microscopic 
section  no  concentric  striation  in  conjunction  with  the  radial,^ 
whereas  in  the  microscopic  sphere  the  concentric  striae  may  be 
wanting,  or  if  present  may  be  numerically  few. 

The  smooth  variety  of  calculus  in  which  there  are  present  zones 
of  crystalline  and  non-crystalline  substance  is  closely  represented 
in  certain  of  the  microscopical  spheres. 

In  the  urinary  granules  of  the  snail  several  varieties  of  internal 
structure  are  to  be  observed.  Some  are  striated  only  radially,, 
though  of  as  large  a  size  as  others  ;  some  are  striated  both  radially 
and  concentrically,  the  concentric  striae  being  less  close  than  the 
radial  which  they  cross,  and  terminating  short  of  the  centre : 
the  concentric  lines  often  cease  abruptly,  so  as  to  define  a  nucleus 
of  less  transparency  and  striated  only  in  the  radial  manner ;  but 
others,  resembling  the  form  of  calculus  under  notice,  present  a 
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more  transparent  and  structureless  periplieral  zone  or  crust,  sharply 
separated  from  the  radially  striated  more  central  part.  We  have 
observed  almost  similar  forms  to  the  last  in  urate  deposited  in  the 
mucus  of  the  renal  pelvis  of  a  child. 

In  the  case  of  biliary  calculi  this  double  form  of  a  single  sub- 
stauce  is  particularly  well  marked ;  towards  the  centre  of  the 
calculus  the  substance  will  present  a  distinct  radial  striation,  and 
peripherally  a  uniformly  granular  character  where  the  cholesteriue 
is  intimately  mixed  with  biliary  pigment. 

Again,  the  less  tuberculated  form  of  mulberry  calculus,  or  that 
which  may  arise  without  the  interposition  of  secondary  crystalline 
nuclei,  is  accurately  represented  in  certain  of  the  microscopic  forms 
of  spherular  oxalate  of  lime.  Such  sj)heres  may,  in  short,  be  com- 
pound or  composite  in  structure,  and  present  a  nodular  surface, 
with  a  corresponding  series  of  coarser  radial  striae  which  mark  out 
the  sphere  into  closely  applied  conical  processes.  The  dumb-bell 
itself  is  a  closely  allied  form,  two  elements  being  here  concerned 
in  the  production  of  the  composite  structure;  in  the  next  sim- 
plest, four ;  and  so  on  with  increasing  complexity. 

Further,  the  microscopic  calculus  composed  of  distinct  ciystals 
is  represented  in  artificially  produced  forms  by  collections  of 
crystals  commonly  arranged  with  perfect  regularity  about  a 
centre,  and  so  of  more  regular  construction  than  the  pathological 
concretion  :  in  calculi  of  other  composition  encrusted  with  crystal- 
line oxalate  of  lime,  however,  the  crystals  of  the  latter  substance 
may  be  arranged  with  complete  radial  precision  on  the  more  central 
part  of  the  calculus. 

Finally,  in  the  microscopic  forms  artidcially  produced  may  be 
seen  the  first  stages  in  the  formation  of  a  distinct  "  body,"  such 
as  occurs  in  the  calculi. 

Upon  the  exterior  of  dumb-bells  or  more  complex  compound 
forms  there  may  be  regularly  arranged  smaller  elements  of  sphe- 
roidal figure  with  rounded  angles,  but  separated  by  distinct 
intervals  from  one  another.  Such  represent  the  crystalline  cones 
so  frequently  referred  to  as  composing  the  body  of  the  most 
perfect  forms  of  calculi  of  oxalate  of  lime  (see  Fig.  6,  p.  97). 

The  coloration  of  calculi  of  oxalate  of  lime. 

By  Wollaston  and  Marcet  the  brown  colour  which  such  calculi 
present  was  supposed  to  be  due  to  blood.     That  blood  occurs  ad- 
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mixed  is  uudoubted.  In  one  of  the  sections  (Q)  described  in 
this  communication  brilliant  crystals  of  haematoidin  (an  iron-free 
product  of  hsematin)  are  present  in  the  nucleus  and  the  body  of 
the  calculus. 

The  presence  of  iron,  demonstrable  in  many  of  the  specimens, 
can  in  fact  be  explained  by  common  haemorrhage  ;  but  as  normal 
urine  contains  small  quantities  of  iron,  in  as  yet  an  unknown  state 
■of  combination,  this  does  not  exhaust  the  question. 

As  observed  in  urine,  crystals  of  oxalate  of  lime  are  invariably 
•devoid  of  colour.  The  same  is  true  of  the  calculi,  i.  e.  the  proper 
crystals,  whether  in  the  primary  or  secondary  nuclei,  are  uncoloured, 
and  so  are  the  large  crystals  of  o.\alate  of  lime  that  are  sometimes 
easily  recognisable  on  the  surface  of  calculi  of  other  chemical 
composition. 

It  is  important  to  observe  that  the  coloration  is  not  limited  to 
«uch  non- crystalline  zones  as  contain  embedded  granules  of  urate, 
and  is  certainly  not  due  to  the  presence  of  the  latter.  It  may 
be  diffused  through  the  doubly  striated  substance  of  the  body 
even  where  this  is  most  typical ;  and  the  molecular  basis  of 
the  "non-crystalline"  zones,  in  which  the  concentric  lines  of 
brown  granules  lie,  is  also  itself  of  a  pale  brown  colour.  It 
varies  in  degree  in  different  cases,  and  in  different  zones  of 
the  same  calculus :  sometimes  it  is,  in  thin  sections,  hardly 
recognisable. 

The  typical  coloration  is  present  in  the  intestinal  calculi  of 
oxalate  of  lime  met  with  in  herbivora.  The  usual  macroscopic 
structure  of  these  (of  which  there  are  excellent  examples  in  the 
Royal  College  of  Surgeons,  London)  is  like  that  of  the  smooth 
variety  of  urinary  calculus :  they  are  composed  of  a  compact 
substance  both  radially  and  concentrically  striated ;  and  they 
•exhibit  the  characteristic  dull  brown  colour,  varying  in  depth  in 
different  zones,  that  is  observed  in  the  smoother  varieties  of  the 
urinary  forms.  One  of  these  specimens  (W  4,  '  Catalogue  of 
Calculi,'  Coll.  Surg.),  in  composition  nearly  pui'e  oxalate  of  lime, 
has  a  periphery  of  crystals  which  project  at  the  surface,  as  in 
certain  examples  of  urinary  calculus  described. 

These  considerations  lead  to  the  conclusion  that  the  coloration 
of  the  urinary  forms  is  due  not  to  urinary  pigment,  but  probably 
to  haemoglobin;  and  this  coloration  obtains  not  in  connection 
with  the  perfect  crystals  but  the  crystalline  fusions  constructing 
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the  bodv  of  the  calculus  and  the  molecular  zones,  in  some  of  which 
a  minute  crystalline  structure  is  discernible, — indeed,  there  is  no 
sharp  line  of  division  between  the  two. 

As  to  the  oi'ganic  matrix  present  in  all  calculi  of  oxalate  of  lime, 
its  existence  has  been  long  known ;  and  its  nature  has,  most 
recently,  been  treated  by  W.  Ebstein  in  his  work  on  urinary 
calculi. 

Notice  of  observations  by  other  authors.  —  Beale  ('  Urinai-y 
Deposits,'  3rd  edit.,  1869)  has  observed  cohering  duuib-bells  in 
the  urine,  and  similar  collections  in  the  kidneys  in  the  urinary 
tubules. 

In  pi.  xi,  figs.  12,  13,  op.  cit.,  he  represents  minute  concretions  of 
oxalate  of  lime  from  the  case  of  a  man  who  was  passing  dumb- 
bells of  oxalate  of  lime  and  crystals  of  uric  acid.  One  of  them  is  a 
minute  compound  calculus  formed  by  an  aggregation  of  spheroidal 
elements  which  are  doubly  striated. 

In  fig.  12  he  represents  a  microscojjic  calculus,  doubly  sti'iated, 
without  differentiated  nucleus  :  to  the  exterior  thei'e  adhere  a  few 
dumb-bells. 

Dr.  Vandyke  Carter  ('Urinary  Calculi,'  1873)  studied  urinarv 
calculi  by  examining  fragments  of  the  nucleus  and  surrounding 
layers  with  the  aid  of  chemical  reagents.  He  describes  in  oxalate 
of  lime  calculi  (1)  gi-anules  (so  appearing  under  comparatively 
low  magnification);  (2)  crystals;  (3)  rounded,  ovoid,  and  dumb- 
bell forms  (the  simplest  form,  a  minute,  clear,  rounded  or  oval 
crystal;!   (4)  spheroids  (doubly  striated). 

When  of  large  size  the  last  named  "with  their  debris,"  may,  he 
states,  wholly  compose  the  pale,  loose,  gx'itty  deposits  of  oxalate  of 
lime  which  are  sometimes  found  in  calculi. 

He  imagines  that  the  spheres  arise  in  the  "  clustering  and 
blending  of  the  dumb-bell  crystals,  attended  with  deposition  on 
the  surface  of  the  aggregated  particles."  The  tuberculated  charac- 
ter he  supposes  due  to  the  arched  or  wavy  course  of  incipient 
laminae  corresponding  to  the  contour  of  subjacent  and  enclosed 
spheroids. 

He  describes  crystals  occurring  in  the  form  of  rhomboid  plates 
or  rhomboid  prisms,  in  scattered  groups,  or  disposed  in  one  or 
more  layers,  which  he  regai-ds  as  oxalate  of  lime  from  the  fact  that 

1  In  regard  to  group  3  the  author  states  that  such  forms  are  especially  asso- 
ci;ited  with  uric  acid  lamiiite  and  hivers  of  urates. 
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Dr.  Ord  bad  obtained  siicli  crystals  in  his  experiments  made  with 
gelatine. 

W.  Ebstein  ('  Die  Natur  und  Beliandlung  der  Hai-nsteine,' 
1884)  figures  (Taf.  iii)  a  tbin  section  of  a  small  portion  of  tbe 
body  of  a  calculus  of  oxalate  of  lime,  showing  its  radial  and  con- 
centric striation. 

He  represents  a  certain  number  of  more  or  less  spheroidal 
bodies,  yellowish  in  colour,  embedded  in  its  substance;  these  he 
suggests  are  calcified  epithelial  cells  from  the  urinary  tract. 
We  have  not  ourselves  met  with  similar  bodies  in  any  of  our 
sections,  and  can  offer  no  opinion  on  their  nature,  though  we  may 
observe  that  both  Beale  and  Carter  have  described  the  presence  of 
dumb-bells  of  oxalate  of  lime  embedded  in  calculi  of  uric  acid. 

W.  Ebstein  ('  Experimentelle  Erzeugung  von  Harnsteinen,' 
1889)  has  experimentally  produced  urinary  calculi  in  dogs  and 
rabbits  by  the  administration  of  oxamide. 

The  excretion  appeared  as  sand  in  all  parts  of  the  urinary  track  ; 
in  the  renal  pelvis  the  concretions  attained  a  size  of  2  cm.  in  length 
and  7  mm.  in  thickness.  Like  calculi  of  oxalate  of  lime,  they  had 
a  warty  surface,  and  were  in  section  doubly  striated. 

The  presence  of  an  organic  matrix,  giving  the  reaction  of 
albumen,  was  demonstrated  by  digesting  the  calculus  in  distilled 
water  at  80°— 90°  C. 

Dr.  George  Harley  ('  Proceedings  of  the  Eoyal  Society,'  1889), 
in  regard  to  the  structure  of  crystalline  pearls,  describes  them 
as  showing  basalt-like  prisms  radiating  from  the  centre  to  the 
circumference,  and  as  presenting  concentric  markings  as  well :  the 
l>risms  he  describes  as  striated,  and  as  branched  and  interlacing; 
but  he  imagines  that  the  sti'iation  resides  in  the  animal  matter 
Avhich  he  conceives  to  surround  each  individual  prism. 
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8.  Hydronephrosis,  due  to  a  stricture,  apparently  coiifjenital,  at 
the  upper  part  of  the  ureter,  at  the  point  of  its  exit  from  the 
pelvis  of  the  kidney.      [Card  specimen.) 

By  W.  W.  Ord,  M.D. 

TAKEN  ft'om  a  boy  aged  one  year,  "wbo  died  twenty-four  hours 
after  admission  to  the  Victoria  Hospital  for  Chiklren  of  ex- 
treme anaemia,  the  cause  for  which  could  not  be  discovered.  The 
other  kidney  was  normal,  except  for  haemorrhages  similar  to  those 
in  the  specimen ;  there  were  a  few  other  haemorrhages  of  a  similar 
character  elsewhere.  The  iirine  contained  a  small  quantity  of 
albumen.  That  iu  the  dilated  kidney  was  slightly  turbid,  and 
contained  pus  cells.  February  9th,  1895. 
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9.  Primary  carcinoma  of  the  ureter. 

By  Arthur  Francis  Yoelcker,  M.D. 

[With  Plate  YIa.] 

THE  specimen  was  obtained  from  a  mau  aged  68  years,  who  was 
admitted  into  the  Middlesex  Hospital  uudei-  the  care  of  Dr. 
Cay  ley. 

The  patient  stated  that  he  had  never  been  laid  up  before  except 
on  one  occasion,  two  years  previously,  when  he  had  an  attack  of 
influenza. 

Four  months  before  his  admission  to  the  hospital  he  noticed  a 
discoloration  of  his  urine. 

He  was  seen  on  December  7tli,  1894,  by  Dr.  Pringle  in  the  out- 
patient department  at  Middlesex  Hospital,  and  noticed  to  have 
oedema  of  the  left  ankle.  The  urine  was  acid,  sp.  gr.  1014,  and  con- 
tained a  clot  of  blood.  The  j^atient  complained  of  pain  across  the 
loins  and  of  nausea,  and  was  unable  to  take  solid  food.  He  was 
admitted  under  the  cai'e  of  Dr.  Cayley,  and  it  was  noted  that  the 
liver  was  tender,  nodular,  and  enlarged,  th.e  liver  dulness  reaching 
to  within  tAvo  inches  of  the  umbilicus.  In  the  left  iliac  fossa  there 
was  felt  to  be  some  resistance  to  palpation. 

A  fortnight  after  admission  much  blood  was  noted  in  the  urine, 
and  the  patient  had  lost  9i  lbs.  in  weight  in  the  last  three  months. 
Three  weeks  later  the  liver  bad  enlarged,  so  that  it  now  reached 
beloAv  the  umbilicus  ;  it  was  very  tender.  The  patient  had  lost 
141  lbs.  in  ten  days.  The  patient  died  nine  days  later.  There 
was  no  blood  in  the  iirine  during  the  last  week.  At  the  autopsy 
the  body  was  fairly  nourished,  and  there  was  slight  jaundice. 
Both  legs  were  cedematous,  the  left  more  so  than  the  right.  The 
transverse  colon  was  adherent  to  the  liver,  which  was  much  enlarged, 
and  weighed  8  lbs,  14  oz.  The  left  lobe  of  the  liver  was  almost 
entirely  infiltrated  by  a  pale,  rather  soft  new  growth.  There  were 
numerous  nodules  of  new  growth  in  the  right  lobe.  The  nodules 
were  not  umbilicated.     The  gall-bladder  was  natural. 

The  left  kidney  was  small,  only  about  one  third  the  size  of  the 
right  one.  It  showed  distinct  hydronephrosis.  The  right  ureter 
was  dihxted  and  thickened.     In  the  lower  two  inches  of  the  left 
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ureter  was  anew  growth  in  the  walls  of  the  ureter,  which  pi'ojected 
into  the  lumen  of  the  tube  in  the  form  of  delicate  villous  processes 
which  were  covered  with  blood.  On  the  outer  side  of  the  ureter 
was  a  mass  of  new  growth  the  size  of  a  cherry,  which  was  adherent 
to  the  pelvic  brim. 

The  bladder  contained  a  small  blood-clot  free  in  its  cavity,  and 
projecting  from  the  vesical  end  of  the  left  ureter  was  another 
small  blood-clot.     There  Avas  no  new  growth  in  the  bladder. 

The  right  kidney  and  ureter  were  natural.  The  lymphatic 
glands  along  the  left  side  of  the  aorta  were  enlarged,  being  in- 
filtrated with  new  growth. 

One  small  nodule  of  new  growth  was  present  in  the  upper  lobe 
of  the  right  lung,  but  no  growths  were  found  in  the  testicles, 
vesiculse  seminales,  rectum,  or  alimentary  canal.  The  aorta  was 
markedly  atheromatous,  and  there  was  old  adhesive  pei'icarditis, 
with  some  hypertrophy  of  the  left  ventricle  of  the  heart. 

Microscopical  examination  of  the  growth  in  the  left  ureter 
showed  it  to  be  a  villous  carcinoma.  A  delicate  branching  stroma 
of  nucleated  fibrous  tissue  is  clad  with  numerous  layers  of  large 
jiyriform  epithelial  cells  having  large  nuclei.  The  growth  invades 
the  muscular  layer,  and  shows  as  a  fibrous  alveolated  sti'oma 
containing  epithelial  cells. 

The  secondary  growths  in  the  liver  have  a  structure  very  similar 
to  that  in  the  ureter,  the  epithelial  cells  clothing  the  branching 
stroma  having  a  distinctly  pyriform  or  kite-shaped  form. 

The  specimen  is  a  rare  one,  and  the  'Transactions'  of  this 
Society  do  not  contain  the  record  of  any  similar  case,  although 
there  are  records  of  secondary  deposits  of  sarcoma  in  the  ureters. 
I  have  been  unable  to  find  any  reference  to  any  case  of  primary 
carcinoma  of  the  ureter. 

In  the  twenty-first  volume  of  the  'Transactions  of  the  Patho- 
logical Society,'  Dr.  Murchison  reported  a  case  in  Avhicli  villous 
tumours  were  found  in  the  pelvis  of  each  kidney,  and  also  in  the 
bladder  at  the  orifice  of  each  ureter;  and  Mr.  Bland  Sutton  calls 
attention  to  this  case  as  a  possible  example  of  local  infection. 
When  we  consider  the  similarity  of  the  epithelium  iu  the  ureter 
and  bladder,  we  cannot  be  astonished  at  the  form  the  new  growth 
has  taken,  and  I  should  like  to  call  attention  to  a  j^oint  I  have 
noticed  in  a  case  of  a  carcinoma  of  the  cei'vix  uteri  which  was  in- 
vading the  bladder.     In  this  case  projecting  into  the  bladder  was 


DESCRIPTION  OF   PLATE  VIa, 

To  illustrate  the  microscopical  ajDpearances  present  in  Dr. 
Voelcker's  case  of  Primary  Carcinoma  of  the  Ureter.     (Page  133.) 

Fig.  1  is  drawn  under  a  low  power  (j  inch)  to  illustrate  tbe  general  arrange- 
ment of  the  growth.  It  shows  numerous  villous  processes  ou  the  surface  of  the 
ureter,  and  the  growth  infiltrating  the  muscular  coat. 

Fig.  2  is  a  portion  of  one  of  the  processes,  showing  the  pear-shaped  epithelial 
cells  covering  a  nucleated  fibrous  stroma.     (^  inch.) 
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a  villous  growth  wbicli  bad  all  the  microscopical  characters  of  a 
simjile  villous  tumour,  while  the  uterine  growth  was  a  malignant 
adenoma. 

A  striking  feature  iu  this  case  of  j^rimary  carcinoma  of  the 
ureter  is  the  large  amount  of  secondary  deposit  iu  the  liver,  for  it 
is  rare  to  find  secondary  deposits  in  the  liver  after  primary  malig- 
nant disease  of  the  bladder.  In  the  last  eleven  years,  at  the 
Middlesex  Hospital,  there  were  fifteen  autopsies  made  on  cases 
of  primary  malignant  disease  of  the  bladder,  and  in  none  were 
there  secondary  deposits  in  the  liver. 

The  i:)oints  which  make  me  regai-d  the  disease  as  primary  in  the 
ureter  are — 

i.  The  nature  of  the  gi'OAVtb,  and  its  similarity  to  primary  villous 

carcinoma  of  the  bladder, 
ii.  Tlie  want  of  any  mici'oscopical  evidence  of  infiltration  of  the 

ureter  from  outside. 
iii.  The  similarity  of  the  secondary  growths  iu  the  liver  with  the 

primary  growth, 
iv.  The  marked  infiltration  of    the   retro-peritoneal  Ivmphatic 
glands  on  the  left  side  only,  and  the  marked  infiltration  of 
the  left  lobe  of  the  liver. 
V.  The  clinical  history  points  to  hasmaturia  as  the  first  sign  of 

anything  wrong. 
It  is  noticeable  that  the  left  kidney  is  smaller  than  the  right, 
and  it  is  possible  that  a  calculus  may  have  caused  some  injury  to 
the  lower  end  of  the  left  ureter,  and  that  the  malignant  groAvth 
has  developed  at  the  site  of  this  injury,  but  of  this  there  is  no 
evidence.  Fehruary  4ih,  1895. 


10.  Rtcto-vesical  fistula  due  to  tuberculous  ulceration. 

By  Stephen  Paget. 

f^'^His  specimen  was  taken  from  the  body  of  a  man  who  died  sud- 
JL  denly,  the  morning  after  his  admission  to  the  West  London 
Hospital,  on  September  3rd.  The  history  of  his  case  is  as 
follows : 

A.  B — ,  aged  50,  but  looking  much  younger  :  had  been  in  the 
habit  of  taking  a  good  deal  of  alcohol.     His  lungs  had  for  a  long 
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time  been  unsound,  and  he  bad  suffered  with  bsenioptysis,  and 
had  latterly  been  losing  flesh.  About  a  year  ago  he  bad  been 
under  treatment  for  "  obstruction  of  the  bowels."  Nine  months 
ago  he  had  been  treated  for  "  cbronic  cystitis."  It  is  not  certain 
when  faecal  matter  first  made  its  appearance  in  his  urine,  but  for 
some  months  his  urine  bad  been  "  suspicious."  He  was  said  to 
have  a  weak  dilated  heart. 

He  was  admitted  at  once.  Tbe  uriue  he  passed  that  evening 
was  heavy  with  large  flakes  of  soft  faeces,  and  was  of  a  turbid 
brown  colour  and  fsecal  odour.  No  examination  was  made  of  him 
that  evening,  and  he  went  to  bed  feeling  as  well  as  usual.  At  7 
the  next  morning  he  was  found  to  be  suddenly  collapsed,  but  still 
conscious,  and  able  to  SAvallow.  He  c^uickly  sank,  and  died  a  few 
hours  later,  with  signs  of  primary  failure  of  the  beart's  action. 

Post-ruoiiem. — Lungs:  both  lungs  were  affected  with  advanced 
tubercular  phthisis.  They  wei*e  also  adherent,  and  empbysematou& 
in  parts.  There  were  two  large  tubercular  cavities  in  tbe  left 
upper  lobe.  Heart :  advanced  fatty  degeneration ;  mitral  valve 
incompetent.  Liver:  advanced  fatty  degeneration;  advanced 
miliary   tubei'culosis. 

The  spleen  was  healthy.  Tbe  kidneys  were  soft  and  congested, 
but  showed  no  signs  of  tubercular  disease. 

Miliary  tubercles  were  scattered  over  the  lower  j^art  of  the  an- 
terior wall  of  the  peritoneal  cavity.  The  upper  and  lateral  parts 
of  the  bladder  were  fixed  by  old  adhesions  to  the  abdominal  wall. 

Tbe  right  testicle  was  half  destroyed  by  a  tubercular  abscess  ,- 
the  vas  was  greatly  thickened. 

Between  tbe  back  of  the  bladder,  close  to  the  apex,  and  tbe 
rectum,  about  four  inches  up,  tbere  was  a  tortuous  sinus.  Tbe 
vesical  opening  admitted  a  No.  10  English  catheter ;  the  rectal 
opening  was  rather  larger  and  more  ragged.  The  sinus  ran  a  very 
crooked  course  through  the  thick,  dense  inflammatory  tissue  sur- 
rounding tbe  parts.  Another  sinus,  about  four  inches  long,  ran 
upward  outside  the  front  part  of  tbe  rectum,  oi)euing  into  tbe 
rectum  both  above  and  below. 

The  rectum  above  the  recto-vesical  fistula  Avas  dilated.  About 
the  level  of  the  fistula  it  was  somewhat  contracted  ;  and  here  it 
was  compressed,  by  a  tough  mass  of  glands,  broken  down  and 
matted  together  in  dense  scar-tissue,  lying  behind  tbe  rectum. 

October  16th,  1894. 
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11.    Uterus  didelphijs.      [Card  specimen.) 
By  Arthur  Voelcker,  M.D. 

THE  specimeu  shows  a  double  vagina,  double  cervix  and  body  of 
the  uterus.  The  Fallopian  tubes  and  ovaries  are  natural. 
The  recto-uterine  pouch  of  pei'itoneum  shows  a  median  ridge 
dividing  it  into  two  lateral  pouches.  There  were  do  other  errors 
of  development  observed. 

From  au  unmarried  woman  aged  28,  who  died  from  peritonitis 
following  the  perforation  of  a  gastric  ulcer. 

November  6th,  1894. 
• 


VI.    DISEASES,  ETC.,  OF    THE    ORGANS    OF 
LOCOMOTION. 

1.  Specimen  of  osteitis  deformans  in  which  lengthening  of 
bone  is  seeti  lo  hate  taken  place. 

By    H.    H.    Glutton. 

THE  ease  was  ovigiually  recorded  in  vol.  xxxix  of  '  Path.  Soc. 
Traus.,'  1888,  p.  259,  uuder  tlie  following  title:  "Case  of 
Osteitis  Deformans  showing  a  want  of  symmetry  and  lengthening 
of  some  of  the  bones."  The  patient  was  in  1888  a  woman  of  sixty- 
five  years  of  age  and  was  last  seen  alive  in  the  autumn  of  1894, 
when  there  was  observed  to  be  very  little  alteration  fi-om  the 
condition  described  in  1888,  except  that  the  right  humerus  was  just 
beginning  to  show  a  little  curvatvire,  and  the  right  radius  was  still 
increasing  in  size.  She  died  at  home  in  January,  1895.  The  right 
upper  extremity  was  removed  after  death  with  great  difiiculty,  as 
no  posi-mortem  examination  was  allowed.  The  specimen,  which 
consists  of  the  right  humerus,  radius,  and  ulna,  is  now  shown  to 
confirm  the  statement  which  was  then  made,  namely,  that  the 
bones  affected  with  this  disease  may  be  increased  in  length  as  well 
as  in  thickness. 

The  history,  the  original  description,  and  the  drawing  (Fig.  8)  of 
the  patient  during  life  all  show  that  the  case  was  one  of  osteitis 
deformans.  The  full  length  diawing  (Fig.  8),  which  was  executed 
in  1888  from  a  photograph,  is  introduced  merely  to  show  that  the 
case  was  one  of  osteitis  deformans,  and  requires  no  special  descrip- 
tion. Figs.  9  and  10,  also  taken  during  life  in  1888,  illustrate  the 
unsymmetrical  character  of  the  disease  in  the  upper  extremities. 
It  will  be  noticed  that  the  left  humerus  is  curved  ;  it  was  also  felt 
during  life  to  be  much  thicker  than  the  right.  In  spite  of  the 
curvature  the  left  humerus,  in  measuring  along  the  arc  of  the  curve, 
was  half  to  three  quaiters  of  an  inch  longer  than  the  right.  Of 
the  two  forearms  the  right  only  is  affected,  and  is  described  in  the 
following  paragraph.     Fig.  11  is  the  iiost-mortem  specimen  of  the 
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right  forearm  shown  to  the  members  of  the  Society  in  May, 
1895.  The  following  description  of  the  humerus,  radius,  and 
ulna    was    drawn    up    by   Mr.  Shattoclc   for   the  museum  of   St. 


Fig.  8. 


Thomas's  Hospital,  where  the  bones  are  now  placed  : — "  The  right 
humerus  with  the  radius  and  ulna  from  a  womanwho  was  the  subject 
of  osteitis  deformans.  The  humerus  presents  scarcely  any  signs  of 
disease  except  at  the  lower  end,  where  the  shaft  is  slightly  thickened 
and  less  smooth  than  uatural  from  osteojilastic  periostitis.  The 
olecranon  fossa,  which  is  deepened  by  the  increased  thickness  of  the 
bone,  is  rendered  irregular  by  osseous  outgrowths  ;  the  thickening 
■of  the  bone  is  shown  also  by  the  formation  of  a  distinct  fossa 
above  the  capitellum  in  which  the  head  of  the  radius  has  rested, 
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the  elbow  having  been  kept  in  the  semi-flexed  position.  There  is  a 
sHght  abnormal  curvatnre  of  the  bone  forwards,  the  part  actually 
bent  being  the  upper  half  of  the  shaft. 

"The  ulna  (Fig.  11)  is  perfectly  normal  and  quite  straight ;  the 


Fig,  9. 


Fig.  10. 


radius  is  extensively  diseased.  For  its  entire  length  the  latter  is 
increased  in  circumfeience,  and  irregular  on  the  surface  fi'oni 
chronic  inflammation,  the  grooves  for  the  extensor  tendons  being 
very  deep.  The  most  noteworthy  feature,  however,  is  the  remarkable 
S-like  curvature  of  the  bone,  due  to  its  increase  in  length  by  the  side 
of  the  unaffected  ulna.  The  extreme  length  of  the  ulna  from  the 
olecranon  to  the  point  of  the  styloid  process  is  8f  inches ;  that  of  the 
radius  taken  along  its  curvature  is  9  inches. ^  When  the  forearm  is 
held  with  the  ulna  vertical,  the  lower  articular  surface  of  the  radius 
looks  downwards  and  outwards,  the  elongation  having  affected  the 
outer  Avail  of  the  shaft  to  a  greater  extent  than  the  inner.  The 
bones  of  the  forearm  are  themselves  in  a  position  of  hyperjii'ona- 
tion,  the  inferior  extremity  of  the  radius  Iving  altogether  behind 
that  of  the  ulna." 

The  unsymmetrical  character  of  the  disease  in  the  upper  ex- 
tremities in  this  case  has  enabled  a  comparison  to  be  made  as  to 
the  length  of  a  bone.  Without  this  opportunity  it  would  be 
almost  impossible  to  prove  that  lengthening  could  occur  in  this 
disease.     The  diminution  of  stature  so  commonly  seen  is  probably 

1  Measured  in  this  way,  from  the  olecranon,  the  ulna  should  he  at  least  an 
inch  longer  than  the  radius ;  whereas  in  this  specimen  the  radius  is  the  longer 
of  the  two  bones. 
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Bones  of  right  forearm,  of  which  the  radius  alone  shows  evidences  of  osteitis 
deformans  with  marked  lengthening.  See  further  description  ia  the  text, 
p.  140. 
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entirely  due  to  the  stooping  posture  from  curv^ature  of  tlie  spine, 
so  that  if  lengthening  of  the  tibiae  and  femora  did  take  place  in 
the  ordinary  symmetrical  variety  of  the  disease,  it  would  be  more 
than  counterbalanced  by  the  sinking  of  the  spinal  column. 

The  specimen  is  also  interesting  in  another  way,  as  was  shoAvn 
in  the  previous  record  of  the  case, — namely,  that  single  bones  may 
at  times  be  affected.  The  patient  showed  undoubted  evidences  of 
osteitis  deformans,  but  such  a  radius  as  this  might  not  otherwise 
be  accepted  as  due  to  this  disease.  And  yet  one  must  suppose, 
with  such  evidence  before  us,  that  some  single  bones  affected  in 
this  Avay  are  of  the  class  described  even  when  the  general  cha- 
racters are  not  so  well  distributed. 


2.  Acute  septic  epiphysitis. 
Bv  Stephen  Paget. 


^Phe  case  was  that  of  a  boy  aged  13,  admitted  to  the  West  London 
-L  Hospital  on  August  23rd,  1894,  having  fallen  thirty  feet. 
He  had  his  scalp  torn  halt'  oft'  his  head,  and  a  double  compound 
fracture  of  the  lower  jaw,  and  contused  wounds  on  both  legs. 
His  general  condition  was  so  bad  that  it  was  impossible  to  take 
any  immediate  measures  to  ensure  union  of  the  fractured  jaw. 
On  the  26th  his  temperature  rose  to  102° ;  and  on  the  27th  the 
left  thigh  was  swollen,  hot,  and  painful,  with  dilated  superficial 
veins,  and  some  effusion  of  fluid  into  the  knee-joint.  An  incision 
was  made  down  to  the  outer  aspect  of  the  femur,  biit  no  matter 
was  found.  Signs  of  septic  absorption  appeared  (delirium,  wild 
excitement,  tympanites,  temperature  103°,  respirations  32,  some 
duluess,  and  harsh  breathing  on  right  side  of  chest),  but  no 
diarrhoea,  sweating,  or  rigors.  The  scalp  wound  was  healed:  there 
was  suppuration  round  the  fragments  of  the  lower  jaw.  On  the 
30th  the  thigh,  which  had  for  a  day  improved  after  incision,  was 
again  incised  ;  a  quantity  of  i>us  and  blood  was  let  out,  and  a  large 
irregular  cavity  was  found,  in  which  the  front  of  the  shaft  of  the 
femur  lay  bare  of  periosteum. 

Two  days  later  he  had  swelling  of  the  left  parotid  ;  this  was  at 
once  incised,  and  healed  without  suppuration.     His  general  con- 
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(litiun  became  sliglitly  imjiroved ;  but  bedsores  formed,  in  spite 
of  the  most  careful  nursing,  and  there  were  signs  of  slight 
broncho-pneumonia.  Then  diarrhoea  set  in,  with  j^erspirations, 
restlessness  at  night,  rapid  loss  of  llesh,  and  constant  high 
temperature ;  and  on  September  18th  the  thigh  was  amputated, 
as  the  knee-joint  was  plainly  becoming  disorganised.  The  interior 
of  the  femur  was  found  infilti'ated  with  pus  almost  as  high  as  the 
neck  of  the  bone :  the  knee-joint  contained  about  two  drachms  of 
pus,  and  its  cartilages  Avere  slightly  eroded.  The  lower  epiphysis 
of  the  femur  was  separated  from  the  shaft  by  a  gap  half  an  inch 
wide,  and  the  shaft  of  the  bone  was  bare  of  periosteum  for  about 
four  inches  up,  lying  in  a  very  large  irregular  abscess-cavity. 

The  boy  lived  for  several  weeks  after  the  operation,  but  in 
the  same  septic  condition.  Abscesses  formed  in  other  parts  of 
the  body,  he  became  slowly  weaker,  and  died  oh  October  19th. 
Abscesses  were  found  after  death  in  both  lungs. 

November  20th,  1894. 


3.  Endosteal  sarcoma  of  the  patella. 
Shown  by  D'Arcy  Power  for  Robert  Jones  (Liverpool). 

A  LONGITUDINAL  scctiou  through  the  knee-joint  showing  an  en- 
dosteal sarcoma  of  the  patella.  The  tumour  in  its  shrunken 
condition  measures  4  inches  in  length  and  2\  inches  in  thickness. 
It  involves  the  whole  substance  of  the  patella,  which  is  consider- 
ably increased  in  size.  The  bone  appears  to  have  disappeared 
completely,  but  the  articular  cartilage  is  healthy  though  it  has 
become  concave  towards  the  cavity  of  the  joint.  The  patella 
therefore  presents  very  much  the  aj^j^earance  usually  seen  in  the 
tibia  when  its  head  has  been  expanded  by  an  endosteal  sarcoma. 
The  tumour  is  solid,  and  microscopically  consists  of  an  ordinary 
myeloid  sarcoma  in  which  the  multinucleated  cells  are  very 
numerous. 

The  femur,  tibia,  and  fibula,  as  well  as  the  articular  surface  of 
the  knee,  api^ear  to  be  quite  healthy. 

The  patient  was  a  girl  aged  20,  who  fell  upon  her  knee  in  the 
summer  of  1890.  She  suffered  pain  and  inconvenience  for  four  or 
five  clays   after  the  injury,  but  recovered  comi)letely.     She  again 
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fell  upon  the  same  knee,  in  the  spring  of  1891  ;  although  the  fall 
•vvas  not  a  severe  one,  the  knee-cap  commenced,  to  swell.     She  came 


Fig.  12. 


Photograph    showing  the  enlargement  produced   by  an   endosteal   sarcoma   of 
the  right  knee-cap. 

to  consult  Mr.  Robert  Jones  in  1892,  about  twelve  months  after  the 
second  accident.  She  then  appeared  to  be  suffering  from  a  chronic 
inflammation  of  the  bursa  patellae  ;  the  skin,  however,  was  blue  and 
brawny,  and  the  hollow  around  the  patella  was  obliterated.  Pres- 
sure was  therefore  applied  over  the  knee-cap,  and  the  patient  was 
sent  away  with  a  back-splint  on  the  affected  leg.  Six  weeks  later 
the  knee  Avas  more  swollen,  and  as  the  swelling  appeared  to 
fluctuate  it  was  aspirated,  but  only  blood  was  withdrawn.  The 
patient  would  not  allow  an  incision  to  be  made  into  the  tumour, 
and  she  was  accordingly  sent  home  again  in  a  splint,  but  no 
further  pressure  was  applied  over  the  joint.  This  treatment  was 
continued  for  a  pjeriod  of  twelve  months,  during  which  the  swelling 
steadily  increased  in  size.  The  patient's  permission  to  incise  the 
tumour  was  at  last  obtained.  It  was  found  to  be  a  sarcoma,  and 
the  thigh  was  amputated  in  its  lower  third. 
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The  specimen  is  of  interest,  and  must,  I  think,  be  rare.  No 
growth  from  a  patella  has  been  shown  at  this  Society,  and  there  is 
none  in  the  museum  of  St.  Bartholomew's  Hospital.  The  Hun- 
terian  Collection  (No.  1637)  contains  an  endosteal  myeloid  sar- 

FiG.  13. 


Section  through  the  i-islit  patella,  sliowing  how  greatly  it  has  been  expanded  by 
the  growth  of  an  endosteal  sarcoma. 

coma  of  the  patella.     It  was  presented  by  Sir  Astley  Cooper.     It 
differs  from  the  present  growth  in  being  cystic. 

The  especial  interest  attaching  to  this  preparation  is  the  diffi- 
culty in  recognising  it,  for  so  experienced  a  surgeon  as  Mr.  Robert 
Jones  was  evidently  for  some  time  in  the  dark  as  to  its  true  nature. 
Its  solidity  probably  accounts  for  the  absence  of  egg-shell  crack- 
ling and  pulsation. 

The  specimen  has  been  presented  to  the  Royal  College  of  Sur- 
geons, and  it  is  numbered  1637a  in  the  Hunterian  Collection,  and 
a  thin  section  is  in  the  museum  of  St.  Bartholomew's  Hospital, 
No.  453b.  February  \Wi,  1895. 

10 
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4.   Chondrosarcoma  of  right  humerus. 
By  Herbert  Snow,  M.D. 

THE  specimen  was  removed  iu  April  last,  by  amjjutation  at  the 
shoulder-joint,  from  a  well-developed  young  woman  of  22. 
She  had  felt  pain  one  year  nine  months,  recently  much  more 
severe,  but  had  noticed  the  tumour  only  five  weeks.  No  family 
history  of  malignancy.  Hard  work  as  a  general  servant  appeared 
to  have  been  the  sole  exciting  cause ;  there  was  no  remembrance 
of  any  direct  violence.     The  patient  remains  well  to  present  time. 

That  gradual  merging  of  well-organised  tissue  into  the  embryonic 
spindle-cells  of  malignancy,  which  is  specially  associated  with 
the  group  of  "  cartilaginous  tumoui*s "  {vide  '  Paget's  Surgical 
Pathology,'  lecture  xxvi),  is  well  exemplified  by  the  specimen, 
which  presents  three  distinct  zones ;  the  upper  of  well-formed 
bone,  the  middle  of  cartilage,  the  lower  of  spindle-celled  paren- 
chyma mingled  with  cartilage  nodules  (slide  exhibited). 

These  tumours  grow  more  or  less  slowly  to  an  immense  size,  always 
eventually  passing  into  sarcoma.  Sir  J.  Paget  (loc.  cit.)  depicts 
one  removed,  after  forty  years'  growth,  from  a  naval  surgeon,  who 
shortly  afterwards  died  apparently  from  chest  metastasis.  They 
are  specially  prone  to  attack  the  upper  extremity  of  the  humerus. 
The  question  of  causation  is  interesting :  traumatism  or  conditions 
involving  chronic  hypersemia  are  the  immediate  antecedents.  Of 
cases  seen  by  the  author,  one  of  eight  years'  duration  was  in  a 
sailor ;  two  or  three  others  in  young  girls  who  had  been  compelled 
to  work  hard  at  mechanical  occujmtions.  He  believed  that  the 
growths  were  often  primarily  due  to  residual  cells  or  nodules  of 
unossified  cartilage.  For  the  multiple  cartilaginous  tumours  on 
the  hands  and  feet  of  children  this  exj^lanation  was  almost  cer- 
tainly true.  In  the  present  specimen  the  tumour  appeared  to  be 
of  periosteal  origin ;  but  as  the  periosteum,  when  iiTitated,  ordi- 
narily develops  spindle- sai-coma  tissue  only,  some  additional  reason 
is  necessary  to  account  for  the  large  masses  of  cartilage  and  bone 
found  in  this  rather  exceptional  grouj)  of  neoplasms. 

December  Mh,  1894. 
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5.  Tubercular  disease  infiltrating  the  tibia,  and  secondarily 
implicating  the  knee-joint.     {Card  specimen.) 

By  William  Henry  Battle. 

n"^His  specimen  was  removed  by  amputation  from  a  discharged 
_L  soldier  aged  25.  Admitted  to  the  Royal  Fi-ee  Hospital  on 
September  23rd.  Amputation  lower  thiixl  of  thigh  October  3rd. 
Left  hospital  October  23rd,  1894.  Fall  at  football  iu  June,  1893, 
but  no  pain  until  a  month  later. 

Section  of  upper  end  of  left  leg,  showing  interior  of  knee-joint, 
the  capsule  of  which  is  the  seat  of  tubercular  deposit  in  an  early 
stage.  The  head  and  part  of  the  shaft  of  the  tibia  have  been  cut 
in  two  with  a  saw.  The  interior  of  the  bone  is  changed  into  a  soft 
yellow  mass  which  extends  aci'oss  the  bone  within  the  compact 
tissue ;  in  it  is  a  canal  made  by  the  finger  during  a  preliminary 
exploration.  The  disease  extended  into  the  joint  through  the 
■external  tuberosity,  where  it  also  caused  most  marked  symptoms, 
including  bulging.  It  extended  four  inches  in  a  wedge-shaped 
manner  down  the  shaft.  May  2\st,  1895. 
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1.  A  case  of  enlarged  spleen  in  a  child  aged  six. 
By  William  Colliek,  M.D. 

THE  spleen  was  taken  from  the  body  of  a  female  child  aged  six 
years,  who  was  admitted  into  the  Eadcliffe  Infirmary  April 
4th,  1894,  and  died  there  on  September  7th.  The  mother  stated 
that  the  child  was  a  very  fine  and  healthy  infant  up  to  the  age 
of  eight  months,  when  she  had  a  severe  illness  tbe  nature  of 
which  is  not  known.  When  about  two  years  old  the  abdomen  was 
noticed  to  be  enlarged  and  steadily  increased  in  size.  At  the  age 
of  three  she  was  for  some  months  an  inmate  of  the  Wolverhampton 
Hospital,  and  tbe  mother  stated  that  she  was  assured  that  the  child 
could  not  live  many  months.  On  admission  to  the  infirmary  the 
child  was  excessively  emaciated.  We  found  evidence  of  broncho- 
pneumonia and  pleurisy,  and  tubercle  was  suspected,  but  during 
her  stay  the  lung  symptoms  cleared  up.  Temperature  was  as  a 
rule  subnoi'mal.  The  blood  was  carefully  examined  on  several 
occasions,  but  no  excess  of  white  corpuscles  found.  The  red  cor- 
puscles were  misshapen,  and  did  not  form  good  rouleaux.  Urine 
thi'oughout  contained  a  cloud  of  albumen.  Beyond  slight  beading 
of  the  ribs,  there  was  no  evidence  of  rickets.  Up  to  a  feAv  days 
before  death,  beyond  being  excessively  feeble,  the  child  did  not 
seem  to  suffer  much  jmin,  and  was  exceedingly  cheerful.  Death 
seemed  to  be  accelerated  by  an  attack  of  epistaxis  and  sickness. 

There  was  evidence  of  recent  pleuritic  adhesions  on  both  sides. 
The  bases  Avere  much  congested,  but  no  sign  of  tubercle  was  found 
anywhere.  The  spleen  weighed  4  lbs,  2  oz.,  the  child  23  lbs.,  there- 
fore more  than  one  sixth  of  the  total  body  weight,  the  normal  being 
1  to  400.  White  irregular  patches  appeared  on  the  surface  of  the 
organ,  which  on  section  corresponded  with  a  whitish  infiltration  of 
the  spleen  substance.  All  the  mesenteric  glands  were  enlarged. 
On  microscopic  examination  the  splenic  reticulum  is  seen  to  be 
replaced  by  very  large  endothelioid  cells,  in  places  packed  closely 
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together  and  filling  the  whole  splenic  sinuses.  lu  such  places  the 
blood-supply  is  almost  nil,  and  the  large  cells  show  a  tendency  to 
degenerate.  In  such  places  also  there  is  a  slight  increase  in  the 
thickness  of  the  trabeculse.  The  Malpighiau  corpuscles  cannot  be  dis- 
tinguished. Small  arterioles  are  seen  closely  surrounded  by  the  large 
cells.  In  some  of  the  retro-peritoneal  glands  examined  the  adenoid 
tissue  was  seen  to  be  largely  replaced,  especially  at  the  periphery, 
by  large  cells  similar  to  those  in  the  spleen.  Some  small  grey  points 
like  tubercles  in  smaller  omentum  found  to  be  young  lymphatic 
glands.  The  mother  stated  that  she  had  had  seven  children,  four 
of  whom  had  died  pi-eviously  to  this  one, — one  of  inflammation  of 
the  lungs,  two  of  consumption  of  bowel  (tubercle),  one  in  the 
infirmary  six  years  previously. 

On  examining  our  post-mortem  record  I  found  that  this  child 
was  admitted  under  my  colleague,  Dr.  Brooks,  October  4th,  1888, 
and  died  November  27th.  She  was  admitted  with  bronchitis  and 
enlarged  spleen,  and  gradually  lost  strength  and  died  of  exhaustion. 
A  soft  cheesy  mass  was  found  in  the  posterior  mediastinum,  but  no 
trace  of  any  tubercular  deposit  in  lungs  or  elsewhere.  Spleen 
was  found  to  be  enormously  and  uniformly  enlarged;  weighed 
25  oz.  On  section  it  seemed  to  be  congested,  and  in  substance 
was  firm  though  somewhat  friable.  January  \&tli,  1895. 

Report  of  the  Morbid  Growths  Committee  on  Br.  Collier's  specimen 
of  enlarged  spleen. — A  longitudinal  section  through  the  middle  of 
the  spleen  shows,  towards  its  convex  border,  a  zone  occupying  two 
thirds  of  its  length  of  a  mottled  white  colour.  The  rest  of  the 
section  shows  no  abnormality.  This  zone  varies  in  depth  from  a 
quarter  of  an  inch  to  an  inch,  and  in  places  is  made  up  of  wedge- 
shaped  masses,  with  radiating  processes  of  fibrous  scar-tissue.  There 
are  no  defined  caseous  foci,  nor  any  evidence  of  thickening  of  the 
vessel  walls.  The  capsule  covering  the  affected  zones  is  distinctly 
thickened.  These  appearances  are  similar  to  those  commonly 
attributed  to  syphilis.  The  evidence  is,  however,  insufficient  to 
enable  us  to  make  any  dogmatic  statement  on  the  subject.  The 
scarring  of  the  tissue  is,  however,  against  either  of  the  suggestions 
which  wei-e  made  at  the  meeting,  viz.  that  the  condition  might  be 
lymphadenomatous  or  sarcomatous. 

The  existence  of  a  similar  fatal  enlargement  of  the  spleen  in  an 
■elder  sister  should  not  be  lost  sio^ht  of. 
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We  agree  witli  the  author  iu  his  statement  that  the  most  obvious 
feature  in  a  microscopical  section,  taken  from  the  central  portion 
of  the  organ,  is  the  presence  of  an  enormous  number  of  endothelial- 
like  cells,  while  tlie  leucocytes  and  Malpighian  bodies  are  greatly 
diminished  in  number. 

This  appearance  is  similar  to  that  which  is  not  uncommon  in  the 
lymphatic  glands,  and  was  present  in  the  lymphatic  glands  in  the 
present  case. 

J.  H.  Targett. 
G.  Newton  Pitt. 
(Chairman)  S.  G.  Shattock. 


2.  Fihro-adenomatous  tumour  of  the  sui^ra-renal. 
By  H.  D.  RoLLESTON,  M.D. 

IN  the  upper  part  of  the  left  suj^ra-renal  body,  projecting  from 
the  anterior  surface,  there  was  a  localised  swelling,  rather 
larger  than  a  walnut.  It  arose  somewhat  abruptly  from  the 
remainder  of  the  supra-renal  capsule,  which  had  on  its  surface  a 
few  of  the  collections  of  supra-renal  cells,  in  an  advanced  state  of 
fatty  degeneration  and  yellow  in  colour,  called  adenomata. 

On  section  this  tumour  was  of  a  dark  brownish-red  colour,  with 
a  few  hsemorrhagic  spots,  and  so  differed  markedly  from  the  large 
"adenomata"  occasionally  seen.  The  surface  was  not  ti'anslucent,. 
and  there  were  no  distinctly  caseous  areas. 

It  was  removed  from  the  body  of  a  man  aged  fifty-four  years,. 
who  died  in  St.  George's  Hospital  of  granular  kidneys.  There 
was  no  abnormal  distribution  of  pigment  on  the  skin,  or  any 
symptom  suggesting  Addison's  disease.  There  was  no  tubercle  or 
any  sign  of  syphilis  in  any  part  of  the  body.  The  other  supra- 
renal body  was  normal. 

Microscopic  sections  were  taken  from  various  parts  of  the 
growth,  and  all  showed  the  same  changes,  though  varying  in 
degree. 

The  supra-renal  tissue,  though  altered,  could  be  easily  recognised  j 
the  normal  arrangement  of  the  layers  in  the  cortex  was  somewhat 
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obscured,  but  not  entirely  lost.  The  columas  of  supra-renal  cells 
were  separated  and  comj^ressed  by  strands  of  well-formed  fibrous 
tissue,  so  as  to  produce  an  appearance  homologous  to  cirrhosis  of 
the  liver.  There  was  moi'e  fibrous  tissue  in  the  deeper  parts  of  the 
tumour  than  on  the  surface.  Running  in  this  fibrous  tissue  were 
well-formed  and  large  blood-vessels.  The  supra-renal  cells  were 
somewhat  atrophied,  but  did  not  show  any  fatty  infiltration.  No 
caseous  areas  Avere  found,  and  tubercle  bacilli  were  not  dis- 
covered. 

The  remainder  of  the  supra-renal  body  showed  no  fibrous 
increase,  so  that  this  condition  is  not  one  of  general  cirrhosis,  such 
as  was  described  by  Dr.  Sidney  Martin  in  the  '  Illustrated  Medical 
News  '  of  December  15th,  1888,  and  no  cause  for  a  local  cirrhosis, 
such  as  tubercle  or  syphilis,  is  forthcoming. 

The  appearances  differed  from  that  of  the  large  adenoma  or 
struma  lipomatosa  supra-renalis  (Virchow)  in  tAVO  points  : 

(i)  The  presence  of  a  large  quantity  of  fibrous  tissue,  containing 
large  and  well-formed  vessels  ;  and 

(ii)  In  the  absence  of  any  fat  in  the  supra-renal  cells. 

The  general  resemblance  of  the  columns  of  cells  to  those  of  a 
normal  supra- renal  body  and  the  presence  of  well-formed  vessels 
running  in  old  fibrous  tissue  negatived  the  idea  that  the  tumour 
was  a  carcinoma  in  any  early  stage. 

The  tumour  may  be  considered  as  a  fibro-adenoma  of  the  supra- 
renal body.  October  \6fh,  1894. 


VIII.   DISEASES,   ETC.,    OF   THE    SKIN. 

1.   Carcinoma  arising  in  the  bed  of  the  thumb-nail. 

By  Edgae  Willett. 

THE  specimen  consisted  of  one  half  of  a  more  or  less  spherical 
growth  springing  from  and  surrounding  the  ungual  phalanx 
of  the  thumb     the  surface  was  nodular  and  uneven,  and  the  skin 

Fig.  14. 


Section  of  the  thumb  and  tumour.     From  a  photograph.     Natural  size. 
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over  the  tumour  was  destroyed  by  ulceration ;  the  uail,  still  em- 
bedded iu  the  growth,  had  been  displaced  aud  pushed  upwards 
from  its  bed.  On  the  cut  surface  the  tumour  appeared  strictly 
limited  to  the  last  phalanx,  the  whole  of  which  was  involved,  so 
that  the  remains  of  the  bone  could  not  be  made  out. 

Mici'oscopically  its  structure  was  found  to  consist  of  irregular 
masses  of  deeply  stained  nucleated  cells  arranged  irregularly  m  a 
meshwork  of  fibrous  tissue ;  the  cells  appeared  to  be  epithelial  in 
<3haracter,  somewhat  similar  to  those  forming  a  healthy  nail ;  they 
did  not  grow  from  the  surface ;  their  arrangement  recalled  the 
structure  of  rodent  ulcer;  there  was  nothing  at  all  i-esembling 
nest-cells  to  be  seen.  The  tumour  was  considered  to  be  a  cai*- 
cinoma. 

The  clinical  history  is  interesting  and  as  follows  : — The  patient 
was  an  old  lady,  eighty  years  of  age  at  the  time  of  the  amputation 
of  the  thumb  in  November,  1892.  The  tumour  had  been  growing 
for  seven  years,  but  had  increased  rather  rapidly  recently.  It 
had  been  treated  by  the  injection  of  methyl  violet  into  its  sub- 
stance on  alternate  days  for  three  weeks ;  the  only  effect  was  to 
produce  a  certain  amount  of  shrinking  from  loss  of  substance  by 
ulceration,  but  Avith  much  increased  discomfort ;  the  whole  thumb 
was  therefore  removed.  There  was  then  no  glandular  enlarge- 
ment, and  a  year  later  she  was  quite  well.  At  the  present  time 
(April,  1895)  she  is  still  alive  aud  in  fair  health,  but  there  is  a 
mass  in  the  axilla  as  large  as  a  hen's  egg,  also  of  slow  growth. 

A  microscopical  section  was  shown.  April  2nd,  1895. 


2.    Cancer  of  axillary  skin  glands. 

By  F.  T.  Paul. 

[With  Plate  VII,  figs.  1—4.] 

IN  February  of  this  year,  1894,  Dr.  Owen  Bowen,  of  Liverpool, 
brought  me  a  patient  with  a  malignant  growth  in  the  right 
axilla.  She  was  a  young  woman  tAventy-nine  years  of  age,  and 
the  mother  of  five  children.     She  first  noticed  a  lump  in  her  axilla 
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two  aud  a  half  years  ago  whilst  nursing  her  fourth  child.  It 
caused  no  pain,  and  she  was  not  conscious  of  any  wetness  or 
discharge  from  it.  In  the  course  of  a  month  or  six  weeks  it 
subsided  and  disappeared  without  treatment.  On  the  birth  of  her 
fifth  child,  sixteen  months  ago,  the  lump  returned.  This  time  it 
did  not  go  away,  but  four  months  later  became  painful.  How- 
ever, she  still  took  very  little  notice  of  it,  and  waited  another  six 
months  before  showing  it  to  her  doctor.  He  at  once  decided  that 
the  tumour  was  malignant,  and  advised  its  removal,  but  it  was 
not  until  six  months  more  had  been  lost  that  she  consented  to 
consult  me. 

On  lifting  the  right  arm  a  most  typical-looking  scirrhous 
carcinoma  was  revealed  in  the  middle  of  the  right  axilla.  It 
consisted  of  a  bluish,  shiny,  prominent  lump  the  size  of  a  filbert, 
and  beside  it  another  smaller  lump  adherent  to  the  skin,  but  not 
raised.  Over  the  latter  the  skin  was  white  and  puckered,  and  had 
the  characteristic  "  pigskin "  appearance  ;  whilst  beneath  the 
tumours  hard  cancerous  glands  could  be  felt  extending  in  a 
diminishing  chain  to  the  apex  of  the  axilla.  There  was  no 
appearance  of  a  ni])ple  or  duct  opening  on  the  surface,  and  the 
tumour  had  no  connection  whatever  with  the  breasts,  both  of 
which  were  normal. 

A  week  later  with  the  help  of  Dr.  Bowen  I  excised  the  growth,, 
and  dissected  out  all  the  axillary  glands.  The  patient  recovered 
quickly  ;  but  the  tumour  recurred,  and  five  months  afterwards  I 
saw  her  with  extensive  internal  secondary  deposits,  from  which 
she  died  in  September. 

On  cutting  the  tumour  in  halves  the  new  growth  was  seen  to 
have  originated  in  some  creamy  Avhite  tough  tissue,  reminding  one 
exactly  of  mammary  gland.  In  parts  there  were  small  cysts  or 
dilated  ducts,  particularly  between  the  two  lumps  and  near  the 
surface;  but  just  beneath  the  true  skin  all  the  ducts  came  to  a 
sudden  stop.  However,  upon  carefully  examining  the  surface 
above  them  minute  pores  Avere  detected,  though  no  visible  com- 
munication between  the  Iavo  existed.  The  pores  were  apparently 
in  connection  with  the  hair- follicles,  and  were  distributed  over  a 
space  the  size  of  a  florin  in  the  centre  of  the  axilla.  The  secretion 
contained  in  the  ducts  was  white,  and  resembled  inspissated  milk- 
The  tumour  had  evidently  originated  in  one  of  those  "  axillary^ 
lumps"  described  by  Dr.  F.  H.  Champneys,  and  regarded  by  him 
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as  "  tracts  of  skin  in  which  the  mammary  function  is  developed  in 
lying-in  women." 

In  a  paper  by  Dr.  Charles  Creighton  on  "  Tumours  arising  from 
the  skin  glands  of  the  dog,"  published  in  the  'Transactions  of  the 
Medico-Chirurgical  Society'  for  1882,  he  describes  these  structures 
as  large  convolute  tubular  glands,  the  ducts  fromwbich  frequently 
open  into  the  hair-follicles.  They  possess  a  very  characteristic 
microscopical  appearance,  owing  to  the  fact  that  the  cubical 
epithelial  lining  rests  upon  a  layer  of  unstriped  muscular  fibre, 
which  gives  to  the  gland  tubes  a  marked  longitudinally  ribbed  or 
striated  character.  He  regards  these  dog  glands  as  being  of  a 
special  type,  and  states  that  they  do  not  secrete  the  ordinary 
perspii-ation.  At  the  same  time  he  considers  them  identical  in 
structure  with  certain  patches  of  skin  glands  met  with  in  the 
human  axilla,  breast-areola,  and  groin.  Special  axillary  skin 
glands  are  described  by  many  anatomists.  They  are  met  with  in 
some  subjects  as  a  pad  about  the  size  and  thickness  of  a  florin, 
situated  just  beneath  the  skin  in  the  centre  of  the  axilla.  The 
pad  is  composed  of  large  convolute  tubular  glands  having  the 
structure  of  sweat-glands,  and  the  fluid  they  secrete  yields  the 
peculiar  axillary  odour.  Creighton  regai'ds  them  as  obsolete 
accessory  sexual  structures. 

The  specialised  muscular  coat  of  large  sweat-glands  is  a  Avell- 
recognised  anatomical  observation.  Schafer,  Henle,  Strieker,  and 
Kolliker  all  refer  to  it  in  their  works  ;  and  Stirling  notes  the  point 
referred  to  by  Creighton  that  the  duels  of  the  skin  glands  of  the 
dog,  which  he  calls  sweat-glands,  open  into  the  hair-follicles  a 
little  above  those  of  the  sebaceous  glands.  Mansell  MouUin  has 
described  a  similar  striated  muscular  coat  as  the  membrana 
propria  of  the  breast  ducts.  Henle  has  detected  muscular  fibres 
in  the  breast  ducts,  but  their  presence  is  not  generally  admitted, 
except  in  connection  with  the  large  ducts  of  the  nipple. 

Dr.  Champneys  has  recently  had  the  opportunity  of  examining 
microscopically  two  specimens  of  the  milk-secreting  axillary  lumps 
previously  described  and  published  in  the  paper  referred  to.  He 
has  been  kind  enough  to  write  me  respecting  their  structui'e,  and 
informs  me  that  they  are  composed  of  a  mass  of  overgrown  sweat- 
glands.  This  being  the  case,  it  would  appear  that  these  peculiar 
tumours  are  derived  from  the  special  axillary  glands,  from  which 
thev  difi'er  more  in  function  than  structure.     All  the  above  obsei-- 
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vations  seem  to  have  an  importaut  bearing  upon  the  specimen 
submitted  this  evening. 

In  describing  its  microscopical  characters  it  will  be  well  to 
cousider  separately  the  new  groAvth  and  the  equally  abnormal 
gland  tissue  in  which  it  originated.  I  will  begin  with  the  former. 
The  tumour,  as  has  already  been  stated,  had  the  naked-eye  and 
•clinical  features  of  a  typical  scirrhous  cancer,  indistinguishable  from 
scirrhous  mammae.  This  appearance  is  quite  borne  out  by  its 
microscopical  structure  (see  Plate  VII,  fig.  4).  The  cells  are  of  the 
■common  breast  cancer  type,  and  are  arranged  in  the  usual  niauuer  ; 
sometimes  in  la.rge  alveolar  spaces,  and  sometimes  in  lines  amongst 
a  coarse  fibrous  stroma.  In  the  older  parts  the  cells  have  under- 
gone fatty  degeneration,  and  the  coarse  fibrous  alveoli  are  almost 
empty.  The  same  features  characterise  the  infection  of  the 
lymphatic  glands,  and  the  mode  of  extension  of  the  growth  in 
both  the  ducts  and  acini  of  the  deeper  gland  tissue  is  essentially 
the  same  as  in  true  mammary  cancer.  Hence  in  both  clinical  and 
pathological  features  this  tumour  markedly  resembles  cancer  of 
the  breast ;  but  at  the  same  time  it  is  important  to  bear  in  mind 
that  Dr.  Creighton's  tumours  of  the  skin  glands  of  the  dog  also 
had  scirrhus-like  characters,  which  are  well  depicted  in  tlie 
■engravings  accompanying  his  paper. 

Now  to  describe  the  abnormal  gland  tissue  in  which  the  tumour 
originated.  In  the  dee{)er  parts  it  consists  of  tree-like,  branching 
ducts,  terminating  in  breast-like  acini,  lined  respectively  with 
<:olumnar  and  cubical  epithelium  (see  Plate  VII,  fig.  3).  The  acini 
are  embedded  in  fibi'ous  and  adipose  tissue,  and  are  grouped  in  small 
lobules  very  much  like  mammary  gland.  In  places  the  encircling 
fibrous  tissue  is  in  excess,  and  then  resembles  the  more  delicate, 
translucent,  and  highly  nucleated  tissue  of  adeno-fibroma.  In 
fact,  the  acini  are  so  essentially  bi'east-like  in  every  detail  that 
their  nature  hardly  admits  of  question.  The  greater  pi'oportion 
of  the  gland  tissue  consists  of  duct-like  structures.  Some  of  these 
are  very  large,  having  been  distended  with  fluid  when  fixed. 
Others  are  large  ducts,  but  in  a  state  of  contraction,  and  amongst 
them  are  nuinerous  smaller  tubes,  many  of  which  are  arranged  in 
a  convolute  manner  like  very  large  sweat-glands,  but  others 
terminate  in  acini.  In  my  judgment  these  are  all  varieties  of  the 
same  structure.  It  is  not  easy  to  trace  the  small  branches  derived 
from  the  acini  into  these  larger  ducts  ;  but  here  and  there  in  a 


DESCRIPTION    OF   PLATE   VII. 

(Reproductions  in  collet jjje  of  pliotognq^lis  taken  by  Mr.  Paul.) 

Figs.  1  to  4  illustrate  tlie  paper  on  "  Cancer  of  the  AxillaiT 
Skin  Glands"  (p.  153),  and  fig.  5  that  on  "  Subcutaneous  Homy 
Tumour"  (p.  153). 

Fig.  1  shows  the  duct  of  an  axillary  gland  opening  into  a  hair-follicle. 
X  20. 

Fig.  2. — Coils  of  gland  tubes  with  striated  coiit.      x  80. 

Fig.  3. — Breast-like  gland  tissue,      x   20. 

Fig.  4. — The  new  growth,      x  150. 

Fig.  5. — Section  of  the  subcutaneous  horny  tumour,      x  20. 
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Fig.  5. 
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lucky  section  the  connection  may  be  distinctly  seen,  and.  is- 
perhaps  after  all  not  much  more  difficult  to  follow  than  in  the  case 
of  normal  breast.  The  larger  ducts  have  a  dense  fibrous  sheath. 
Those  which  are  dilated  are  spherical  or  oval  on  section,  and  are 
lined  with  a  single  layer  of  cubical  epithelium.  Empty  ducts  are 
lined  with  columnar  epithelium,  and  are  corrugated  in  section  like 
the  normal  ducts  of  the  nipple.  In  all,  and  especially  in  the 
smaller  coils,  one  sees  plainly  through  the  clear,  thin,  cubical 
epithelium  the  -delicate,  elongated  nuclei  of  unstriped  muscular 
fibres,  and  the  longitudinal  striatiou  due  to  them,  and  described 
by  Creighton  as  characteristic  of  the  special  axillary  and  dog- 
glands.  This  appearance  is  the  most  striking  and.  peculiar  histo- 
logical feature  present  (see  Plate  VII,  fig.  2). 

The  secretion  in  the  ducts  has  generally  the  a^^pearance  of 
inspissated  milk  ;  but  in  some  there  are  large  round  cells  filled  with 
fat,  and  containing  one  or  sometimes  two  small  distinct  nuclei. 
They  are  like  sebaceous  cells,  but  are  probably  a  sort  of  colostrum 
corpuscles,  and  exactly  resemble  cells  which  may  be  met  with  in 
the  ducts  of  some  breast  tumours,  or  in  the  lactating  gland. 

The  large  dilated  ducts  a  little  below  the  level  of  the  hair-follicles, 
and  just  beneath  the  layer  of  normal  sweat-glands,  suddeulv  con- 
tract to  form  a  small,  thick-walled  tube  with  very  little  lumen, 
which  passes  tipwards  in  the  line  of  the  hair-follicles  to  enter  one  of 
the  latter  a  little  beloAV  the  surface,  that  is,  rather  above  the  entrance 
of  the  ducts  of  the  sebaceous  glands,  as  described  by  Stirlin»  iu 
the  case  of  the  skin  glands  of  the  dog  (see  Plate  VII,  fig.  1).  So 
far  as  I  can  trace  them,  no  ducts  but  those  of  normal  sweat-glands 
open  on  the  surface  independently  of  the  hair-follicles,  an  obser- 
vation which  has  been  rendered  almost  certain  by  the  examination 
of  numerous  horizontal  sections  of  the  skin  over  the  tumour. 

Normal  sebaceous  glands  are  present,  and  are  connected  with 
the  same  hair-follicles  as  the  special  gland  ducts  ;  but  thev  are 
neither  very  large  nor  very  numerous.  Normal  sweat-glands  of 
the  usual  size  are  also  present  in  fair  quantity.  Their  ducts  dis- 
charge in  the  ordinary  manner  on  the  surface  of  the  skin. 
Although  some  of  the  abnormal  gland  tissue  resembles  very  large 
sweat  coils,  no  transitional  condition  can  be  detected  between  it 
and  the  normal  small  sweat-glands  ;  but,  on  the  other  hand,  there 
are  many  intermediate  states  between  the  large  convolute  tubes 
and  the  very  big  ducts.     Moreover  the  malignant  growth  invades 
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the  large  coils  freely,  as  well  as  tlie  large  ducts  aud  breast-like 
acini  ;  but  it  seems  always  to  avoid  the  true  sweat-glands,  even 
although  many  of  them  are  partly  surrounded  by  it.  All  this 
tends  to  show  that  the  peculiar  glands  present  in  this  specimen 
in  which  the  tumour  originated  are  something  different  from  sweat- 
glands,  although  they  have  some  marked  structural  features  in 
common  with  them. 

The  following  is  a  summary  of  the  chief  points  to  which  I  have 
endeavoured  to  direct  the  attention  of  the  Society. 

1.  The  new  growth  in  this  specimen  is  like  a  typical  scirrhous 
carcinoma  of  the  breast. 

2.  It  has  not  originated  in  a  ti'ue  supernumerary  mamma,  nor  in 
a  sequestrated  portion  of  a  normal  mamma,  but  in  a  patch  of 
axillary  glands  differing  from  both  sebaceous  and  sweat  glands. 

3.  These  glands  are  coinplex  in  structure,  the  acini  resembling 
breast,  and  the  ducts  sweat-gland  tissue,  whilst  they  discharge 
their  secretion  into  the  hair- follicles  after  the  manner  of  the  con- 
volute tubular  glands  of  the  dog's  skin. 

4.  The  secretion  is  milk-like  in  chai*acter. 

5.  Normal  sweat  aud  sebaceous  glands  are  present  in  the  same 
tract  of  skin  ;  but  there  are  no  transitional  conditions  between 
these  and  the  peculiar  glands,  aud  they  are  nowhere  invaded  by 
the  new  growth. 

The  conclusion  at  which  I  have  arrived  is  that  these  peculiar 
glands  are  distinctly  abnormal,  that  they  occupy  a  position  inter- 
mediate between  breast  and  sweat-gland,  and  indicate  a  closer 
morphological  association  between  the  two  than  is  ordinarily 
assumed.  I  fail  to  see  why  the  sebaceous  gland  should  be  specially 
regarded  as  homologous  with  breast.  There  appears  to  be  no 
stronger  reason  than  because  its  secretion  is  always  fatty.  On  the 
other  hand,  the  sweat-gland  has  points  of  closer  resemblance.  It, 
like  breast,  can  remain  quiescent  or  secrete  in  large  quantity  as 
required,  and  without  modification  of  structure  its  secretion  may 
become  fatty,  as  in  the  case  of  the  ceruminous  glands,  the  breast 
areola,  and  some  other  tubular  skin  glands.  Moreover  the  sweat- 
glands,  and  in  the  human  subject  especially  the  large  axillary 
glands,  yield  the  characteristic  odour  of  the  animal,  whilst  the 
same  odour  may  be  detected  in  the  milk.  Yet  another  point  is  that 
the  neoplasms  of  sebaceous  glands  do  not  resemble  those  of  the 
breast,  either   in    cancerous,  adenomatous,  or  cystic   formations; 
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whilst  both  Creighton's  dog  tumours  and  this  specimen  are  indis- 
tiuguishable  from  ordinary  mammary  cancer. 

Finally  it  is  interesting  to  me  as  an  advocate  of  the  sebaceous 
origin  of  rodent  ulcer  to  note  that  a  carcinoma  derived  from  struc- 
tures allied  to  sweat-glands  has  totally  different  histological 
characters,  and  it  may  be  further  experience  will  show  that  other 
cases  of  so-called  scirrhus  of  the  skin  are  really  examples  of  true 
sweat-gland  carcinoma.  December  60i,  1894. 


3.  Subcutaneous  horny  tumour  {so-called  calcifying  sebaceous 
adenoma).     {Card  specimen.) 

By  F.  T.  Paul. 

[With  Plate  VII,  fig.  5.] 

IN  January,  1894,  Dr.  Archer,  of  Liverpool,  sent  me  a  healthy 
young  man,  aged  23,  with  a  very  peculiar-looking  tumour  in 
the  skin  over  the  left  deltoid  muscle.  It  commenced  eighteen  months 
previously  as  a  small  pimple,  which  he  Avas  in  the  habit  of  emjity- 
iug  by  pinching  between  his  finger  and  thumb,  when  the  discharge 
would  shoot  out  as  from  a  distended  sebaceous  follicle.  For  about 
six  months  he  frequently  used  to  squeeze  it  in  this  way,  but  it 
gradually  got  larger  all  the  time.  Subsequently  pinching  had  no 
effect,  so  he  left  it  alone;  but  it  continued  to  grow  all  the  same 
until  it  attained  the  size  of  a  walnut  about  three  mouths  back, 
since  when  he  thinks  it  has  not  increased  in  size.  No  other 
member  of  his  family  has  suffered  from  a  similar  condition. 

When  seen  the  tumour  projected  from  the  surface  of  the  skin, 
and  presented  a  bright  red  angry  appearance,  though  not  inflamed. 
It  consisted  of  a  central  kernel  the  size  of  a  filbert  as  hard  as  bone, 
whilst  the  surrounding  skin  was  swollen,  and  had  undergone  a 
mucoid  degeneration  so  as  to  be  quite  translucent  like  very  clear 
linese  gravidarum.  The  translucency  was  such  as  to  render  the 
outline  of  the  central  hard  tumour  dimly  visible,  and  was  the  cause 
of  the  angry  appearance,  owing  to  the  visible  redness  of  all  the 
blood-vessels. 
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On  January  29tli  the  tumour  was  excised,  and  prepared  for 
microscopical  examination.  The  new  growth  was  limited  to  the 
central  hard  part,  the  rest  of  the  tumour  being  merely  altered  skin 
(see  Fig.  15).  The  former  was  completely  encapsuled  and  very 
hard,  but  could  just  be  cut  in  the  freezing  microtome  without 
decalcification  ;  in  fact,  decalcifying  agents  had  very  little  effect  in 
reducing  the  hardness.  The  growth  was  composed  of  large,  more  or 
less  spherical  acini  (see  Plate  VII,  fig.  5),  the  oldest  of  which  were 
whitish  and  very  hard,  Avhilst  the  more  recent  were  smaller  and 
quite  soft.     The  appearance  of  the  young  growth  reminded  one  at 

Fig.  15. 
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Subfutaneons  horny  tumour  from  the  skin  of  the  deltoid  region.  Tlie  upper 
half  shows  the  tumour  in  situ.  The  lower  half  the  smooth-Nvalled  cavity 
occupied  by  it  (3).  (1)  Older  part  of  the  tumour  with  advanced  horny 
changes.  (2)  More  recent  soft  growth.  From  a  photograph  of  the 
hardened  specimen. 

once  of  an  acinous  form  of  rodent  ulcer  sometimes  met  with  on 
the  eyelids.  These  recently  grown  acini  were  round  or  oval,  and 
were  filled  with  polygonal  epithelial  cells  with  indistinct  walls, 
but  brightly  staining  nuclei.  The  peripheral  layer  were  more 
distinct  and  sometimes  cubical  in  shape,  but  not  nearly  so  well 
differentiated  as  in  skin  or  in  rodent  ulcer — a  condition  which  was 
perhaps  due  to  the  pressure  of  the  accumulated  cells.  In  the 
older  parts  the  centre  of  each  acinus  was  occupied  by  a  mass  of 
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horny  ejiithelium,  in  Avliich  the  nuclei  were  clearly  visible,  though 
they  remained  unstained.  In  still  older  acini  all  but  the  outer- 
most row  or  two  of  cells  had  undergone  the  horny  change,  and  they 
were  split  up  into  crumpled  layers  amongst  which  were  spots  of 
small  ojmque,  granular  deposits  of  lime  salts.  In  these  older 
parts  there  Avas  a  tendency  for  the  central  horny  cells  to  separate 
and  change  into  debris,  whilst  the  neighboui-ing  interacinous  con- 
nective tissue  showed  signs  of  irritation,  and  contained  some  giant- 
cells.  One  could  imagine  that  in  time  ossification  would  have 
occurred  here.  As  a  further  indication  of  the  horny  nature  of  the 
tumour  it  was  observed  that  upon  dryiug  and  burning  thin  slices 
of  it  a  smell  of  burnt  feathers  was  given  off. 

The  history  and  general  structure  of  this  tumour  shows  that  it 
originated  in  a  sebaceous  or  hair  follicle,  and  its  histological  and 
other  characters  prove  that  the  primary  and  principal  cause  of  its 
hardness  was  in  a  much  larger  degree  owing  to  keratogenous  than 
to  calcareous  change.  This  being  the  case,  it  must  be  erroneous 
to  describe  such  a  tumour  as  a  calcifying  adenoma.  It  seems  to 
me  that  it  is  pathologically  identical  with  the  sebaceous  horn, 
only  in  this  specimen  the  horny  growth  has  taken  place  beneath 
the  skin  instead  of  upon  the  surface.  A  similar  tumour  was 
exhibited  at  this  Society  by  Mr.  Eve  in  1882,  and  is  recorded  in  the 
33rd  volume  of  the  '  Transactions,'  j).  335.  I  had  not  the  oppor- 
tunity of  seeing  it,  but  he  has  seen  my  specimen,  and  tells  me  that 
they  are  identical.  I  have  once  previously  met  with  a  growth  like 
this.  It  was  about  the  same  size,  and  had  the  same  angry  red  look, 
and  was  situated  on  the  forehead  of  a  young  man.  Mr.  Larkin 
undertook  the  microscopical  examination,  and  found  the  structure 
to  be  similar  to  that  described  above.  Decemher  Mli,  1894. 


11 


IX.   MORBID   GROWTHS. 

1 .  Maliyncmt  growth  in  the  glands  of  the  groin  following  the 
subsidence  of  a  painful  enlargement  of  the  glands,  with 
secondary  growths  in  the  skin  at  a  distance  from  the 
primary  tumour. 

By  Charles  A.  Morton. 

THIS  case  seems  to  me  of  interest  as  one  of  i>rimary  malignant 
growth  of  the  glands — malignant  both  as  to  wide  infiltration, 
of  the  surrounding  tissues  and  dissemination  in  distant  parts — 
associated  with  a  previous  condition  of  tempoi'arj  very  painful 
enlargement  of  the  same  set  of  glands,  the  characters  of  malignant 
growth  supervening  on  the  subsidence  of  that  temporary  enlarge- 
ment. Cases  of  lymphadenoma  are  described  which  present  similar 
features.  In  this  disease  lymj^hoid  growths  may  occur  in  distant 
parts,  such  as  the  testicle  and  omentum,  as  well  as  in  the  lungs, 
liver,  and  kidneys,  where  there  is  no  lymphoid  tissue,  and  in  two  of 
Professor  Greenfield's  cases  recorded  in  the  '  Transactions  '  of  this 
Society  (vol.  xxvii,  j).  275)  nodules  appeared  in  the  skin  at  a 
distance  from  the  ijrimary  growth.  In  the  case  in  which  the 
histology  of  these  nodules  is  given  they  are  described  as  lymphoid 
in  structure. 

But  the  chief  interest  of  the  growth  in  the  case  which  I  now 
record  is  that,  although  it  was  pi'eceded  by  symmeti'ical,  very 
jjainful  gland  enlargement,  showing  that  it  was  not  simj^ly  a 
case  of  primary  sai'coma  of  the  glands,  yet  thei'e  is  no  lymphoid 
reticulum  in  the  primary  growth,  and  the  cells  are  larger  than 
lymphoid  gland  cells,  and  the  secondary  growths  in  the  abdominal 
wall  at  a  distance  from  the  primary  growths,  and  the  secondary 
growths  in  the  lungs  are  exactly  like  saixoma,  for  not  only  can  no 
lymphoid  reticulum  be  detected  in  them,  but  many  of  the  cells  are 
■of  the  spindle  form.      Hence  I  think  we  have  a  growth  exactly 
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analogous  to  sarcoma  in  structure,  but  affecting  glands  symmetri- 
cally after  the  subsidence  of  a  painful  enlargement.  The  vessels 
certainly,  in  most  of  the  growths,  have  well-formed  walls,  thus 
differing  from  those  in  round-celled  sarcoma;  but  in  one  lung 
growth  they  are  quite  like  the  vessels  of  round-celled  sai'coma. 

The  relation  between  lymphadenoma  and  sarcoma  is  a  very 
interesting  one.  The  terms  lympho-sarcoma  and  lyrapho-sarco- 
matosis  have  been  used  with  such  different  meanings,  that  I  will 
not  employ  them  here.  But  the  reasons  for  regarding  Hodgkin's 
disease  as  distinct  from  disseminated  sarcoma  of  the  glands  are, 
that  in  Hodgkin's  disease  the  glands  generally  may  be  attached, 
the  growth  is  simply  hypertrophy  of  the  gland  tissue,  and  that 
lymphoid  tissue  even  is  reproduced  in  the  secondary  growths. 
Moreover  there  may  be  pyrexia  or  association  with  splenic  leuco- 
cythsemia.  On  the  other  hand,  besides  being  reproduced  as  secon- 
dary growths,  it  infiltrates  like  the  most  malignant  sarcoma.  In 
my  case  the  resemblance  to  sarcoma  is  more  striking  than  in  most, 
as  the  microscopical  examination  of  the  secondary  growths  shows 
that  they  are  not  lymphoid,  but  sarcoma;  yet  the  disease  is  evi- 
dently not  simply  primary  sarcoma  of  the  glands,  for  the  malig- 
nant growth  was  preceded  by  the  subsidence  of  a  very  painful 
enlargement,  and  the  disease  was  symmetrical. 

G.  F — ,  aged  41,  was  first  admitted  into  the  Bristol  General 
Hospital  under  my  care  in  September,  1893,  with  enlargement  of 
the  glands  in  both  groins  of  a  month's  duration.  The  glands 
were  separate  and  not  of  any  great  size,  but  they  were  excessively 
painful.  No  cause  for  theii-  enlargement  could  be  discovered. 
There  was  no  source  of  irritation,  and  he  had  not  had  any  vene- 
real disease.  No  other  glands  were  enlarged.  For  some  weeks 
they  remained  unchanged,  and  then  the  swelling  and  pain  slowly 
subsided  ;  but  whilst  they  were  steadily  decreasing  in  size  in  both 
groins,  and  he  had  become  an  out-patient,  the  skin  over  the  ones 
in  the  right  groin  became  red,  and  I  expected  suppuration.  At 
this  stage  he  left  Bristol,  and  I  did  not  see  him  again  until  the 
beginning  of  April.  He  then  looked  better  in  health,  but  the 
glands  in  the  right  groin  had  increased  in  size  until  tbey  formed  a 
large  hard  mass,  with  the  skin  over  it  red  and  infiltrated,  and 
breaking  down  here  and  there,  with  some  slight  purulent  discharge 
from  the  surface.  There  was  an  area  of  induration  extending 
from  it  towards  the  top  of  the  scrotum,  and  much  oedema  of  that 
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side  of  the  scrotum.  It  could  be  moved  on  the  deeper  parts.  The 
pain  from  it  was  very  considerable.  The  glands  in  the  left  groin 
had  not  increased  in  size,  nor  had  those  in  other  regions.  The 
spleen  was  not  enlarged,  and  he  was  not  anaemic. 

On  April  9th  I  attempted  to  remove  the  mass,  but  found  it  sur- 
rounding both  the  femoral  artery  and  vein,  and  had  to  leave  much 
of  it  behind.  It  infiltrated  freely,  and  a  separate  nodule  was 
found  in  the  exteiTial  oblique  aponeurosis  close  to  it.  It  resembled 
enlarged  glands  in  some  parts,  but  in  others  looked  almost  like 
fat,  in  lobules  separated  by  dense  fibrous  tissue.  There  was  na 
breaking  down  in  the  interior  of  the  growth.  He  remained  in  the 
hospital  for  two  months,  and  the  glands  in  the  left  groin  did  not 
increase  in  size.  After  he  left  he  lost  much  flesh,  and  died  at  the 
end  of  July.  Fortunately  I  heard  of  his  death,  and  was  able  to 
make  a.  post-viortem  examination. 

Post-mortem. — The  mass  in  the  right  groin  had  increased  rapidly. 
It  extended  halfway  down  the  thigh,  and  was  continuous  above 
with  a  similar  mass  around  the  iliac  vessels  and  up  the  lumbar 
spine.  In  the  left  groin  was  a  mass  of  similar  firm  white  growth 
the  size  of  a  small  orange,  composed  of  separate  round  nodules,  in 
the  [)Osition  of  the  glands,  but  not  infiltrating  the  tissues.  The 
left  iliac  and  lumbar  glands  were  affected  in  the  same  way.  There 
were  several  growths  exactly  similar  in  appearance  of  the  size  of 
walnuts,  in  the  subcutaneous  tissue  of  the  abdominal  wall,  quite 
away  from  the  groin  growths.  One  was  umbilicated,  with  break- 
ing down  in  the  centre  into  a  puriform  fluid ;  all  the  others  were 
firm.  One  was  in  the  skin.  There  were  similar  growths  in  the 
trausversalis  fascia  beneath  the  peritoneum. 

The  lungs,  chiefly  in  their  lower  two  thirds,  were  studded  with 
minute  hard  white  growths,  both  on  their  pleural  surface  and  in 
their  interior.  There  was  some  recent  pleurisy  at  the  right 
base. 

There  were  no  growths  in  the  heart,  liver,  or  kidneys,  and  the 
spleen  was  cj^uite  normal.  The  cervical,  axillary,  mesenteric,  and 
mediastinal  glands  were  not  enlarged. 

Sections  of  the  primary  growth  show  a  small  round-celled 
structure,  the  cells  of  which  are  a  little  larger  than  lymph-gland 
cells  (some  much  larger),  the  nuclei  not  staining  quite  so  deeply 
as  lymph-gland  cells,  but  in  certain  areas  the  cells  exactly  resemble 
those  of  lymph-glands.     There  is  no  definite  lymphoid  reticulum 
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to  be  discovered  in  brushed  sections.  The  capillary  vessels  have 
■well-formed  Avails.  Here  and  there  are  tracts  of  coarse  fibrous 
matrix  between  the  I'ound  cells,  with  spindle  nuclei  and  spindle 
cells  in  them. 

The  iliac  gland  growth  on  the  same  side  and  the  groin  gland 
mass  on  the  left  side  show  an  almost  exactly  similar  structure. 

Sections  of  the  gi'owth  in  the  transversalis  fascia  still  more 
closely  resemble  sarcoma.  The  cells  are  all  much  larger  than 
lymph -gland  cells,  and  many  are  distinctly  spindle-shaped.  No 
lymphoid  reticulum  can  be  made  out  in  brushed  sections.  The 
growths  in  the  skin  of  the  abdominal  wall  and  the  subcutaneous 
tissue  are  similar  in  character.  The  cells  vary  in  size,  and  here 
and  there  are  spindle  in  shape,  and  there  is  no  lymphoid  reticulum 
in  brushed  sections. 

In  sections  of  the  lung  studded  with  minute  growth,  the  appear- 
ance of  the  growth  was  much  the  same  as  that  already  described. 
The  cells  in  some  parts  were  much  larger  than  lymphoid  cells. 
There  was  only  a  very  imperfect  lymphoid  reticulum,  and  here 
the  cells  were  many  times  larger  than  lymph-gland  cells,  and  a 
few  spindle-cells  were  present.  In  sections  of  another  larger 
lung  growth,  where  there  were  minute  haemorrhages,  the  vessels 
were  quite  like  those  of  a  round-celled  sarcoma. 

Novemler  20th,  1894. 

Report  of  the  Morbid  Growths  Committee  on  Mr.  Morton^ s  case  of 
malignant  growth  in  the  glands  of  the  groin. — We  have  examined 
the  microscopical  specimens  submitted  to  us,  and  find  them  all 
specimens  of  sarcoma,  showing  a  great  variety  in  size  and  shape 
of  the  cells,  and  a  varying  amount  of  original  lymphatic  gland 
tissue.  With  respect  to  the  points  emphasised  by  the  author,  viz. 
symmetry  of  the  original  growth,  its  temporary  subsidence  ('?  in- 
complete), and  its  superficial  redness,  we  do  not  think  these 
features  inconsistent  with  the  view  that  the  growth  was  primarily 
sarcoma.  Walter  J.  Spencee. 

S.  J.  Sharkey,  per  Treas. 
(Chairman)  S.  Gr.  Shattock. 

January  SOth,  1895. 
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2.  Epitheliomalous  cyst  of  the  neck. 
By  Anthony  Bowlby. 

DAVID  I — ,  aged  58,  was  admitted  under  my  cai'e  into  St.  Bartho- 
lomew's Hospital  on  September  3rd,  1894,  suffering  from  a 
swelling  in  the  right  side  of  the  neck. 

He  stated  that  the  swelling  first  made  its  appeai'ance  only  five 
or  six  weeks  previously,  and  that  it  began  as  a  small  hard  lump. 
This  rapidly  increased,  and  three  weeks  later  was  treated  with  Ung. 
Plumbi  lod.,  under  the  imj^ression  tbat  it  was  of  an  inflammatory 
nature.  He  suffered  a  great  deal  of  pain  for  a  fortnight  before 
admission,  and  had  lost  flesh.  The  past  history  and  the  family 
history  were  unimportant. 

The  patient  looked  ill  and  was  thin.  On  the  right  side  of  the 
neck  was  a  large  swelling,  covered  by  dark  purple  skin,  which  was 
tightly  stretched  and  thinned.  The  swelling  was  oval,  and  lay 
with  its  long  axis  from  above  downwards  ;  it  measured  8  inches  by 
4  inches,  and  occupied  almost  all  the  right  side  of  the  neck.  Fur- 
ther examination  showed  that  the  greater  part  of  the  tumour  was 
fluid,  fluctuation  being  very  distinct ;  but  the  deeper  part  of  the 
mass  was  hard  and  fixed,  and  the  glands  around  appeared  to  be 
hard  and  enlarged.  The  glands  on  the  left  side  of  the  neck  also 
appeared  to  be  larger  and  harder  than  normal.  Careful  examina- 
tion failed  to  detect  any  disease  in  the  mouth,  fauces,  larynx,  or 
oesophagus,  and  there  were  no  symptoms  pointing  to  any  affection 
of  these  parts.     The  viscera  appeared  natural. 

Before  the  admission  of  the  patient  the  swelling  had  been  con- 
sidered to  be  a  large  abscess,  but  the  fixity  of  its  base  and  its 
hardness  seemed  to  point  to  malignant  disease  of  an  epithelio- 
matous  natui'e.  In  the  absence  of  any  primai'y  growth  on  the 
skin  or  mucous  membrane  in  the  neighbourhood  it  was  further 
considered  that  the  case  was  one  of  primary  epitheliomatous  cyst  of 
the  neck,  for  it  resembled  in  almost  every  2:)articular  the  tumoui's  of 
this  nature  shown  at  previous  meetings  of  this  Society  in  the  year 
1887  (vol.  xxxviii,  pj).  360  and  374)  by  Messrs.  Treves  and  Silcock. 

It  was  unfortunately  only  too  evident  that  no  operation  for  the 
removal  of  the  tumour  could  be  entertained,  and  as  the  skin  was^ 
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already  involved  and  the  cyst  was  threatening  to  burst,  the  patient 
was  jjut  under  the  influence  of  an  anaesthetic,  and  the  cyst  was 
incised.  It  contained  about  half  a  pint  of  serous,  blood-stained 
fluid  ;  and  when  this  had  been  evacuated  the  wall  was  found  to  be 
studded  with  tuberous  masses  of  new  growth,  one  of  which  was 
removed  for  further  examination. 

The  cyst  was  drained,  and  gave  rise  to  no  further  trouble ;  but 
the  patient  was  very  feeble,  became  wandering  and  delirious  after 
a  week  or  two,  and,  without  any  evidence  of  further  disease,  slowly 
sank,  and  died  three  weeks  later.  For  the  following  notes  of  the 
post-mortem  examination  I  am  indebted  to  Mr.  James  Berry : 

External  appearances. — Rather  thin,  in  left  mammary  region  two 
deeply  pigmented  moles,  the  larger  about  a  quarter  of  an  inch 
in  diameter.  On  right  side  of  neck,  one  and  a  half  inches  above 
middle  of  clavicle,  an  opening  large  enough  to  admit  a  forefinger, 
leading  directly  into  a  large  cavity  ;  the  edges  were  slightly  thick- 
ened. No  trace  of  branchial  cleft,  dimple,  or  supernumerary 
auricle  or  any  other  congenital  malformation. 

Head. — Brain  and  membranes  normal. 

NecJc. — The  right  side  of  the  neck  was  somewhat  swollen,  the 
swelling  being  due  to  a  largo  malignant  cyst  occupying  both  ante- 
rior and  posterior  triangles  of  the  neck.  It  measured  three  inches 
vertically,  extending  from  the  level  of  the  hyoid  bone  down  to  the 
clavicle.  It  measured  nearly  as  much  transversely,  extending  from 
the  side  of  the  larynx  and  thyroid  gland  far  back  into  the  posterior 
triangle.  It  lay  beneath  the  sterno-mastoid,  but  superficial  (or 
external)  to  the  sterno-hyoid  and  sterno-thyroid  muscles.  Poste- 
riorly it  just  touched  the  edge  of  the  traj^ezius.  The  omo-hyoid 
lay  behind  it,  and  projected  as  a  prominent  ridge  into  the  cavity 
of  the  cyst.  The  prevertebral  and  sterno-mastoid  muscles  and  the 
nerves  of  the  cervical  and  brachial  plexuses  were  more  or  less 
adherent  to  and  infiltrated  by  the  growth.  About  three  inches  of 
the  interior  jugular  vein  appeared  to  have  been  completely  de- 
stroyed by  the  growth.  The  carotid  artery,  vertebrae,  clavicle, 
larynx,  trachea,  thyroid  gland,  pharynx,  and  oesophagus  were  all 
unaffected,  being  neither  infiltrated  by  nor  adherent  to  the  growth. 
The  cyst  was  collapsed,  containing  only  a  small  quantity  of  dirty 
pus  and  broken-down  epitheliomatous  material.  Thei'e  was  also 
some  dirty  pus  in  the  cellular  tissue  below  and  inside  the  tumour. 
The  wall  was  about  a  quarter  of  an  inch  thick,  and  presented  in- 
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ternally  a  somewhat  rough  tuberculated  appearance  ;  the  exterior 
of  the  cyst  was  firmly  adherent  to  neighbouring  structures.  It 
was  composed  of  tolerably  firm  white  new  growth.  Outside  the 
cyst  and  close  to  it  were  a  few  small  nodules  of  growth  apparently 
glands,  chiefly  at  the  inner  and  lower  part.  The  lymphatic  glands 
of  the  left  side  of  the  neck  and  those  of  the  thorax  were  quite 
free  from  disease.  The  growth  did  not  present  the  appearance  of 
a  mass  of  epitheliomatous  glands  breaking  down  in  the  centre, 
but  rather  that  of  a  cyst  the  wall  of  which  had  been  converted  into 
an  epithelioma.  The  epitheliomatous  wall  was  of  about  the  same 
thickness  everywhere.  The  mucous  membrane  of  the  nasal  passages, 
mouth,  pharynx,  oesophagus,  stomach,  intestines,  down  to  the  anus, 
larynx,  including  the  ventricles,  trachea  and  bronchi  were  all  exa- 
mined carefully,  and  showed  no  sign  of  any  primary  disease. 
The  lungs  were  both  much  engorged  and  oedematous ;  the  right 
apex  was  firmly  fixed  by  old  adhesions.  Thei*e  were  no  signs  of 
secondary  affections  of  any  other  part  of  the  thoracic  or  abdominal 
viscera.  The  left  kidney  contained  a  cyst  as  large  as  a  hazel-nut, 
otherwise  the  abdominal  viscei-a  were  all  quite  healthy.  Micro- 
scopical examination  of  the  cyst  wall  showed  that  the  growth 
was  a  typical  squamous-celled  carcinoma. 

The  above  case  is  in  almost  all  respects  similar  to  those  already 
alluded  to  as  described  in  a  previous  volume  of  the  '  Transactions' 
of  the  Society.  The  presence  of  squamous  epithelium  in  a  tumour 
in  such  a  position  as  that  occupied  by  the  cyst  in  question  is,  I 
believe,  only  to  be  explained  satisfactorily  by  a  growth  from  similar 
epithelium  of  foetal  origin  in  the  branchial  clefts — an  explanation 
which  has  already  been  offered  by  Messrs.  Treves  and  Silcock.  It 
is  quite  certain  that  the  growth  was  not  secondary  to  any  primary 
tumour  in  the  face  or  neck,  and  it  could  not  have  sprung  from 
the  thyroid  gland.  I  think,  further,  that  the  large  collection  of 
fluid  which  characterises  tumours  of  this  class,  and  which  is  im- 
mensely in  excess  of  that  which  may  comj^licate  the  development 
of  other  epitheliomatous  growths,  suggests  that  there  is  probably 
a  i^otential  cavity  in  the  wall  of  Avhich  the  tumour  commences,  and 
which  is  distended  by  the  secretion  from  the  affected  lining  mem- 
brane. It  is  to  be  noted  that  the  cysts  in  all  these  tumours  had 
a  tolerably  definite  wall  studded  over  with  tuberous  masses  of 
epithelioma,  and  that  none  of  them  looked  at  all  like  cysts  due 
to  degeneration  in   the  centre  of  a  growth,  for  such  cysts  are  in- 
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variably  very  ill-defined,  tlieir  contents  resemble  thin  sebaceous 
matter,  and  tlieir  surface  is  always  ragged  and  shreddy.  There 
appear,  therefore,  to  be  very  good  reasons  for  believing  that  these 
"  epitheliomatous  cysts  of  the  neck  "  originate  in  the  branchial 
epithelium.  November  20th,  1894. 


3.    A  case  of  cystic  einthelioma  of  the  neck. 

By  F.  C.  Wallis. 

THE  patient  from  whom  the  section  Avas  taken  was  a  coachman  of 
sixty  years  of  age. 

He  came  to  my  out-2:)atient  room,  suffering  from  a  swelling  at 
the  right  side  of  the  neck,  early  in  January  this  year.  His  history 
was  that  he  had  noticed  the  swelling  for  about  six  weeks,  and  he 
was  under  the  care  of  Dr.  Farr,  of  South  Kensington,  who  sent 
him  to  me. 

The  swelling  was  the  size  of  an  orange,  situated  over  the  anterior 
margin  of  the  sterno-mastoid,  on  a  line  with  the  angle  of  the  jaw. 
The  skin  over  the  tumour  was  red  and  adherent;  the  base  was 
immoveable  from  the  structures  over  which  it  lay;  the  margin  was 
not  well  defined.  The  centre  of  the  swelling  was  elastic,  but  the 
base  was  very  hard.  The  neighbouring  glands  were  enlarged  and 
hard. 

In  many  ways  the  swelling  resembled  an  inflammatory  one,  but 
there  was  no  history  to  bear  this  out. 

Careful  examination  of  the  mouth,  pharynx,  and  larynx  did  not 
reveal  anything  of  the  nature  of  a  primary  growth. 

The  patient's  general  condition  was  bad,  and  his  tendency 
decidedly  alcoholic.  He  was  admitted  into  the  hospital  for  ten 
days,  but  as  no  operation  was  proposed,  he  left,  and  became  an 
out-patient  again.  I  saw  him  a  fortnight  after  he  had  left  the 
hospital,  when  the  growth  had  materially  increased,  and  thei'e  was 
evident  fluctuation.  A  small  trocar  was  introduced  into  the 
fluctuating  parts,  and  about  three  ounces  of  clear,  light,  straw- 
coloured  serous  fluid  Avas  drawn  off.    I  examined  several  specimens 
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of  this  under  the  microscope,  but  saw  only  a  few  large,  round, 
multinucleated  cells  and  some  epithelial  scales.  The  patient  did 
not  return  to  the  hospital  again,  but  Dr.  Farr  informed  me 
that  the  patient  became  much  worse,  the  growth  fungated  and 
grew  rapidly  larger,  and  eventually  killed  him.  No  post-mortem 
was  allowed,  but  Dr.  Farr  removed  a  portion  of  the  growth,  which 
he  kindly  sent  me,  and  a  microscopic  section  of  it  is  in  the  next 
room.  The  drawing  is  taken  from  the  most  typical  portion  of  the 
section,  which  shows  very  well  the  usual  characters  of  a  scj[uamous- 
celled  carcinoma. 

This  case  resembles  in  all  the  main  features  those  described  by 
Mr.  Silcock  in  vol.  xxxviii,  p.  3?4  of  the  Society's  'Transactions.' 

November  20th,  1894. 


4.   A  tumour  of  the  pituitary  fossa. 
By  J.  H.  Taegett,  M.S. 

CLINICAL  History. — The  patient  was  a  middle-aged  man,  of  no 
occupation  except  an  occasional  job  at  a  public-house,  where 
he  seems  to  have  spent  most  of  his  time.  When  first  seen  by  a 
doctor  he  was  in  bed,  and  had  been  there  for  some  days  ;  it  was, 
however,  no  unusual  thing  for  him  to  remain  in  bed  for  jtwo  or 
three  days  at  a  time.  He  then  presented  the  symjitoms  of  Bright's 
disease  ;  his  face  was  generally  cedematous,  very  little  urine  was 
passed,  and  he  complained  of  headache.  Questions  were  answered 
with  diflBculty  as  if  from  non-comprehension,  the  speech  was  thick, 
and  most  frequently  the  patient  was  found  in  a  deep  sleep,  snoring 
loudly  and  continuously.  The  urine  contained  pus.  Gradually 
he  became  more  and  more  comatose,  the  left  pupil  was  dilated, 
there  was  complete  paralysis  of  the  sphincters,  and  so  he  died. 
There  had  been  no  convulsions  or  localised  paralytic  symptoms  in 
the  extremities.  Shortly  before  death  a  profuse  discharge  of  i>us 
from  the  left  nostril  occurred. 

The  autopsy  revealed  meningitis  on  the  surface  of  the  brain,  but 
not  of  an  extensive  character.     When  the  brain  was  raised  for  the 
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purpose  of  dividing  tlie  crauial  nerves  a  tumour  was  found  in  the 
pituitai-y  fossa,  -which  seemed  to  be  totally  distinct  from  the  cere- 
bral substance.  The  upper  surface  of  the  tumour  had  a  rounded 
outline,  and  no  part  of  it  looked  as  if  it  had  been  torn  away  from 
the  brain.  Further  examination  showed  that  the  tumour  com- 
pletely filled  the  pituitary  fossa  and  overlapped  its  margins,  so 
that  it  rested  on  the  clinoid  proce'sses.  On  removal  of  the  growth 
it  was  seen  that  the  clinoid  processes  were  considerably  eroded, 
and  that  a  passage  existed  into  the  sj^henoidal  cells,  thus  establish- 
ing a  communication  with  the  nostrils.  The  growth  was  bathed 
with  pus,  and  appeared  to  be  attached  to  the  dura  mater  lining  the 
pituitary  fossa,  but  its  relation  to  the  pituitary  body  was  not 
determined.  Uuf  ortunately  it  was  not  observed  whether  that  body 
or  any  portion  of  it  existed,  but  no  signs  of  acromegaly  were  noted 
during  life.  The  liver  was  cirrhotic,  and  there  were  abscesses  in 
both  kidneys. 

Description  of  the  specimen. — The  tumour  I'emoved  from  the 
base  of  the  skull  was  kindly  presented  to  the  College  of  Surgeons' 
Museum  (No.  3792  b),  by  Dr.  C.  J.  Horner,  of  Walthamstow.  It 
consisted  of  a  solid  mass,  rounded  in  outline,  measuring  one  inch 
and  a  half  in  diameter.  Its  surface  for  the  most  part  was  finely 
lobulated,  somewhat  like  a  cauliflower,  and  was  covered  with  shreds 
of  connective  tissue  like  pia  mater.  No  definite  pedicle  existed, 
but  at  one  part  of  its  circumference  a  small  flattened  area  probably 
indicated  its  seat  of  attachment.  The  surface  opposite  this  area 
was  the  most  markedly  rounded  and  nodular ;  hence  it  doubtless 
presented  towards  the  brain.  A  vertical  section  showed  that  the 
tumour  was  composed  of  a  white  homogeneous  and  friable  sub- 
stance. The  margin  of  the  cut  surface  was  irregularly  indented 
in  correspondence  with  the  nodular  aspect  of  the  tumour;  thus  the 
appearance  resembled  in  miniature  the  convolutions  and  sulci  as 
seen  in  a  section  of  the  cerebral  cortex. 

Microscopical  sections  exhibited  a  very  imperfectly  alveolated 
structure ;  the  spaces  were  large,  and  separated  from  each  other  by 
delicate  strands  of  connective  tissue  permeated  by  thin-walled 
capillaries.  This  scanty  material  constituted  the  stroma  of  the 
growth,  and  in  many  parts  the  septa  were  so  incomplete  that  the 
alveoli  freely  communicated  with  each  other.  The  cells  occupying 
the  alveoli  were  chiefly  spindle-shaped,  small,  and  closely  packed. 
Among  them  were  numerous  "  pearls  "  or  "  nests,"  consisting  of 
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concentrically  arranged  spindle-shaped  cells,  forming  structures 
not  unlike  Pacinian  corpuscles,  but  differing  from  them  in  size  as 
well  as  in  the  greater  abundance  of  nuclei.  One,  two,  or  more  of 
these  concentric  bodies  were  met  with  in  each  alveolus,  the  re- 
maining cells  of  the  space  being  crowded  around  them,  and  thus 
holding  them  together.  At  the  apex  of  such  a  body  the  nucleus 
of  a  larger  cell  was  to  be  seen  ;  it  stained  readily,  and  gave  no  sign 
of  having  undergone  degenerative  changes.  In  this  respect  the 
concentric  bodies  contrasted  strongly  with  the  cell-nests  of  a 
squamous-celled  epithelioma.  There  was  no  evidence  in  any  of 
the  sections  examined  that  these  spindle-cells  were  concentrically 
arranged  round  a  small  or  obliterated  vessel.  A  few  minute 
homogeneous  particles  were  scattered  through  the  section,  but  the 
substance  of  the  tumour  was  not  gritty.  At  one  margin  of  the 
section  there  were  several  large,  irregularly  dilated  capillaries 
filled  with  blood-corijuscles.  Thev  -were  lined  with  a  single  layer 
of  flattened  cells,  and  had  no  muscular  coat. 

The  specimen  may  be  regarded  as  an  endothelioma,  and  in  its 
minute  structure  it  exactly  corresponds  with  the  illustration  of 
that  variety  of  tumour  figured  in  Bj'ron  Bramwell's  '  Intra-cranial 
Tumours,'  p.  242.  December  18th,  1894. 


5.  Malignant  disease  at  the  base  of  the  skull,  involving   the 
pituitary  fossa.     [Two  cases.) 

By  Cecil  F.  Beadles. 

E  ELATION  OF  THE  HYPOPHYSIS  CEEEBRI  TO  MALIGNANT  DIS- 
■  EASE  AT  THE  BASE  OF  THE  SKULL. — In  a  paper  Contributed 
by  Professor  Eubert  Boyce  and  myself  to  the  '  Journ.  Path,  and 
Bact.'  1  are  recorded  anumber  of  tumours  of  the  hypophysis  cerebri, 
and  collected  together  is  an  extensive  literature  on  the  subject,  with 
references  to  more  than  one  hundred  cases.  The  records  extend 
over  the  present  centuiy,  but  one  dates  back  as  early  as  the  year  1679. 
Not  half  a  dozen  of  these  are  recoi-ded  in  the  '  Pathological 
Transactions.'     Few  cases  have  since  been  published,  and  these 

J  "  A  Further  Contribution  to  the  Study  of  the  Pathology  of  the  Hypophysis 
Cerebri,"  February,  1893. 


MALIGNANT  DISEASE  AT  THE  BASE  OF  THE  SKULL.  173 

are  almost  limited  to  a  more  detailed  report  of  the  cases  of  Drs. 
Wills  1  and  Waddell,-  to  wliicb  we  referred.  Tiiei-e  have,  however, 
appeared  two  important  papers  on  the  moi'phology  and  minute 
structure  of  the  pituitary  gland  by  Audriezen  '^  and  Berkley.^ 

We  pointed  out  that  the  vast  majority  of  pituitary  growths  were 
of  the  nature  of  an  hypertroj^hy  or  a  cystic  glandular  dilatation  of 
the  anterior  lobe,  and  thei'e  appeared  but  few  recorded  instances  of 
growths  from  the  posterior  lobe.  Usually  glandular  tumours  are  of  a 
non- malignant  character,  and  but  rarely  of  a  carcinomatous  nature  ; 
the  latter,  however,  emerge  by  a  slow  process  from  the  former. 

We  showed  that  the  gland  exhibits  most  functional  activity  in 
the  boundary  zone  that  lies  between  the  two  lobes.  There  is  here 
a  band  of  connective  tissue  containing  the  larger  blood-vessels, 
which  spread  from  thence  forward  into  the  anterior  and  backwards 
into  the  posterior  lobe.  The  cells  of  the  alveoli  usually  stain  more 
deeply  than  do  those  elsewhere  throughout  the  anterior  lobe,  and 
here  cystic  formation  with  colloid  secretion  within  the  alveoli  is 
most  marked.  In  fact,  it  may  exist  to  but  a  slight  degree  else- 
where, but  is  rarely  entirely  absent  fi'om  this  neighbourhood,  being 
cari'ied  sometimes  to  an  advanced  stage.  Small  and  well-defined 
isolated  portions  of  gland  tissue  (adenomata)  are,  moreover,  not 
uncommon  at  the  lower  extremity  of  this  band  of  connective 
tissue,  which  is  directly  continuous  above  with  the  peduncle  of  the 
gland.  It  is  from  this  portion  of  the  hypophysis,  and  it  may  be 
from  such  more  or  less  isolated  portions  of  the  gland,  that  I  am 
inclined  to  believe  neoplastic  development  generally  starts.  When 
this  is  of  a  benign  character,  such  as  simple  hypertrophy  or  cystic 
development,  it  expands  gradually  outwards  and  upwards  in  the 
direction  of  least  pressure,  giving  rise  to  the  slow  development  of 
cerebral  symptoms  from  compression  of  the  brain,  intercranial 
pressure,  and  symptoms  referable  to  atrophy  from  pressure  on  the 
optic  or  other  nerves.  In  addition  there  is  a  thinning  of  the  bone 
and  a  hollowing  out  of  the  cavity  of  the  sella  turcica,  as  is  almost 
invariably  found  in  fatal  cases  of  acromegaly.  These  tumours 
often  have  extensive  hsemorrhages  into  their  substance. 

1  '  Brain,'  vol.  xv,  1892,  p.  464. 

^  '  Lancet,'  1893,  vol.  i,  p.  921.     See  also  paper  by  Dr.  Blackburn. 
3  '  Brit.  Med.  Journ.,'  1894,  vol.  i,  p.  54. 

*  '  Brain,'  vol.  xvii,  1894,  p.  515,  and  '  Johns  Hopkins  Hosp.  Rep.'  (Neurology 
II),  1894. 
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When  the  growth  is  of  a  malignant  character  and  of  rapid 
jjrogress — probably  too  rapid  to  be  accompanied  bv  the  charac- 
teristic signs  of  acromegaly — the  growth  will  usually  be  found  to 
be  situated  below  the  gland,  and  extend  by  eroding  the  bones  at 
the  base  of  the  skull,  and  often  associated  with  deposits  in  other 
of  the  cranial  bones.  The  two  cases  of  malignant  disease  which 
I  now  bring  forward  were  thought  at  first  to  be  of  this  nature. 
They  both  appeared  to  have  arisen  from  the  anterior  glandular 
lobe.  The  one  is  a  large  localised  tumour,  situated  in  the  greatly 
expanded  and  hollowed-out  body  of  the  spheuoid  bone,  and  having 
the  pituitary  body  situated  ujion  its  upper  surface,  with  a  second 
deposit  external  to  the  temporal  bone  ;  while  the  other  formed  no 
marked  tumour,  but  the  growth  has  eaten  away  the  bone  of  the 
middle  fossa  on  the  left  side  of  the  skull.  In  each  case  the 
pituitaiy  body  is  intimately  connected  and  blended  with  the  growth 
beneath,  but  the  major  portion  of  both  its  lobes  remains  unaffected, 
and  still  presents  its  normal  appearance.  In  both  instances  the 
symptoms  and  the  external  signs  of  disease  were  very  similar,  but, 
as  will  be  seen,  the  character  of  the  intercranial  growth  differs 
very  markedly  in  the  two  cases. 

In  the  previous  paper  we  called  attention  to  the  large  propoilion 
that  hypophysial  tumours  seem  to  bear  to  the  number  of  intra- 
cranial growths  in  the  insane,  and  we  gave  the  notes  of  eight  cases. 
One  of  the  specimens  now  shown  was  from  a  man  who  died  insane. 
It  is  impossible  to  believe  that  this  was  the  cause  of  the  insanity 
in  this  person,  as  his  mental  symptoms  were  of  forty-five  years' 
duration,  whereas  the  signs  of  disease  were  present  only  a  few 
months,  and  histologically  the  growth  was  of  a  very  malignant 
and  rapidly  growing  form.  In  the  other  insane  cases  the  tumours 
were  limited  in  extent,  and  all  were  apparently  non- malignant, 
except  one  which  was  i)resunied  to  be  secondary  to  cancer  of  the 
breast.  In  all  but  one,  where  symptoms  had  lasted  five  years,  the 
mental  state  had  existed  for  less  than  four  years,  and,  in  most 
instances,  the  intra-cranial  growth  did  not  seem  to  be  the  cause  of 
the  insanity. 

Sarcomata  and  other  connective-tissue  growths,  which  ai'ise 
either  from  the  posterior  lobe  or  the  membranes  covering  the 
gland,  form  but  a  very  trifling  percentage  of  the  neoplasms  in  the 
site  of  the  pituitary  body.  The  number  recorded,  so  far  as  we 
were  able  to  discover,  is  less  than  a  dozen,  including  those  from 
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the  iufundibulum.  From  the  nature  of  the  tissues  there  repre- 
sented such  growths  might  take  the  form  of  fibromata,  gliomata, 
layxomata,  sarcomata,  or  endotheliomata.  The  posterior  lobe  is 
largely  composed  of  spindle-shaped  cells  which  are  arranged  in 
more  or  less  distinct  bundles ;  but  there  are  also  present  cells 
similar  to  those  of  the  neuroglia.  At  times  the  cells  are  much 
degenerated,  at  other  times  more  embryonic.  They  are  often  much 
pigmented,  and  there  is  a  variable  amount  of  colloid  material 
present  between  the  cells.  In  the  boundaiy  zone  may  occasionally 
be  seen  large  solitary  cells. 

In  the  posterior  portion  of  many  pituitaries,  numei'ous  small 
capillary  blood  and  vascular  spaces  exist,  often  surrounded  by  a 
variable  number  of  spindle-shaped  cells,  and  there  may  be  collec- 
tions of  round  or  elongated  nuclei  in  the  connective  tissue.  It  is 
from  such  cells  that  growths  probably  arise,  and  are  most  likely 
to  stai't  in  proximity  to  the  boundaiy  zone.  The  specimen  that 
Mr.  Targett  shows  to-day  from  the  College  of  Surgeons  may  pos- 
sibly be  an  instance  of  the  rare  but  pure  connective-tissue  growths 
that  take  origin  from  the  posterior  lobe  of  the  hypophysis  cerebri. 
But  the  peculiar  structure  of  the  tumour,  characterised  by  the 
formation  of  dense  whorls  or  circles  of  cells,  often  Avith  a  small 
vessel  through  the  centre,  is  one  frequently  seen  in  connection 
with  the  brain  membranes,  and  is  occasionally  met  with  in  the 
insane.  Byron  BramwelP  desci'ibes  a  tumour  of  this  nature,  under 
the  term  "  endothelioma,"  that  was  situated  beneath  the  left 
frontal  hemisphere  ;  and  J.  W.  Blackburn-  has  lately  illustrated  a 
number  of  similar  growths  arising  from  the  dura  mater,  to  which 
he  aj^plies  the  name  "  endothelial  sarcoma." 

Case  1.  Malignant  growth  at  the  base  of  the  skull,  prohahly 
arising  from  the  epithelium  of  the  tympanic  cavity. — The  death  of 
this  patient  occurred  in  the  asylum  at  a  time  when  I  was  making 
a  special  study  of  the  hyi^ophj^sis  cerebri  in  the  insane,  and  the 
2:)ituitary  body,  of  apparently  normal  size  and  form,  was  handed  to 
me  for  examination.  On  making  a  vertical  antero-posterior  section 
in  the  median  line  I  found  its  lobes  distinctly  smaller  than  usual, 

^  '  lutra-crauial  Tumours,'  Byron  Bramwell,  1888,  p.  2-t2  ;  iuid  '  Jourii.  Meut. 
Sci.,'  April,  1884. 

'  Pathological  Supplement  to  '  Report  of  tlie  Goverumeut  Hospltid  for 
the  Insane,  U.S.A.,'  189-4. 
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and  surrounding  it  on  its  lower  and  hinder  aspect  was  a  greatly 
thickened  covering,  which  was  soon  seen  to  have  been  cut  away  or 
separated  from  the  tissue  beneath.  Both  the  anterior  and  posterior 
lobes  were  of  a  rounded  shape,  but  thej  were  of  practically  normal 
structure.  There  was  but  little  colloid  secretion,  wath  scarcely  any 
cystic  condition  even  in  the  boundary  zone. 

With  a  low  power  of  the  microscope  the  thickened  investing 
membrane  was  found  to  be  the  seat  of  malignant  growth  of  a 
carcinomatous  nature — large  and  irregular  cell-masses,  staining 
far  more  deeply  than  the  glandular  epithelium  of  the  anterior 
lobe,  and  a  stroma  of  a  fibrous  nature  with  but  few  nuclei, 
intimately  connected  with  the  capsule  of  the  gland  of  wbieh  it 
seemed  to  form  a  part.  The  epithelial  cell-masses  came  into  close 
contact  with  the  normal  structure  of  the  hypophysis,  and  com- 
pletely surrounded  tbe  inferior  and  posterior  portion  of  the  gland. 
Under  a  higher  power,  the  cells  forming  the  new  growth  presented 
closely  the  aj^pearance  of  a  glandular  carcinoma  ;  in  places  where 
the  spaces  were  large  they  were  spheroidal,  with  uniform  round 
nuclei  about  equal  to  those  of  the  normal  secreting  cells  of  the 
hypophysial  alveoli ;  but  in  other  parts,  more  especially  where  the 
spaces  were  small  and  slit-like,  the  cells  were  compressed  and  their 
nuclei  larger,  elongated,  and  irregular,  and  j^resented  a  more 
malignant  aspect.  In  the  centre  of  the  antei'ior  lobe  was  a 
strand  of  fibrous  tissue,  containing  a  few  small  alveolar  spaces 
enclosing  malignant-looking  cells  of  a  similar  nature,  which  pro- 
ceeded from  thence  into  the  vascular  spaces  of  the  gland  in  the 
immediate  neighbourhood. 

Here  I  believed  was  a  clear  case  of  glandular  cai'cinoma,  arising 
from  the  anterior  lobe  of  the  hypophysis,  but  on  inquiry  I  found 
the  hypophysis  was  associated  with  the  piece  of  skull  which  had 
fortunately  been  preserved  and  is  now  shown.  An  examination  of 
the  specimen  and  a  review  of  the  history  of  the  case  precludes  the 
possibility  of  such  a  conclusion  as  that  indicated  above. 

History. — The  patient  (1948)  Avas  removed  to  Colney  Hatch 
Asylum  on  July  8th,  1859,  from  Grove  Hall  Asylum,  where  he  had 
been  an  inmate  for  eleven  years.  He  was  suffering  from  a  recur- 
rent attack  of  insanity  of  unknown  duration,  was  then  in  fair 
health,  of  weak  intellectual  capacity,  incoherent  in  speech,  and 
had  aural  hallucinations,  but  was  not  subject  to  epilepsy.  After 
admission  he  becaine  more  demented,  but  health  remained  fair. 
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In  March,  1873,  it  is  noted  that  be  was  imbecile,  quiet,  in  good 
bodily  health,  and  was  employed  in  tbe  kitchen.  A  few  years 
later  he  remained  in  the  same  mental  state,  bnt  found  work  on  the 
farm.  In  October,  1888,  it  is  reported :  "  dull,  apathetic  and 
incoherent,  face  expressionless,  memory  impaired,  does  not  readily 
converse;  habits  tidy.  In  fair  health,  aortic  sound  accentuated, 
works  in  the  kitchen  garden."  Up  to  March  15th,  1892,  he  had 
remained  in  the  same  condition,  when  he  had  a  fainting  fit  and 
looked  ill. 

On  May  23rd,  1893,  it  is  said  his  health  was  much  impaired  and 
that  he  was  quite  demented.  There  was  then  a  swelling  on  the 
left  side  of  the  face  Avith  partial  facial  j)aralysis.  Some  discharge 
from  the  left  ear  pointed  to  suppuration  in  the  middle  ear,  and  it 
was  suggested  that  he  had  a  malignant  growth.  During  the  past 
twelve  months  his  sight  had  been  failing;  but  he  was  not  com- 
pletely blind,  and  there  was  no  prominence  of  the  eyeball  and 
no  difficulty  in  swallowing  or  breathing.  He  died  the  following 
June,  seventy  years  of  age,  having  been  insane  over  foi-ty-five 
years. 

At  the  post-mortem,  the  body  was  fairly  noui-ished.  The  only 
lesion  of  importance  presented  by  the  thoi'acic  and  abdominal 
viscera  were  some  atheroma  of  the  aorta  and  of  the  valve,  and  some 
secondary  growths  scattered  throughout  the  right  lobe  of  the  liver, 
aggregated  at  the  lower  portion. 

On  examining  the  head  the  pia  mater  was  found  thickened  and 
congested,  the  brain  soft,  and  the  ventricles  dilated  and  filled  with 
fluid.  When  the  brain  was  removed,  the  bony  floor  of  the  left 
middle  fossa  at  the  base  of  the  skull  had  entirely  disappeared,  and 
its  place  was  occujjied  by  a  firm,  ragged,  malignant-looking  growth. 
Nearly  the  whole  of  the  left  temporal  bone,  the  left  side  of  the 
sphenoid,  and  a  portion  of  the  frontal  were  found  eroded  and  eaten 
away,  and  the  growth  had  invaded  the  posterior  fossa.  The  bone 
was  brittle,  and  broke  through  under  slight  pressure.  The  growth 
passed  into  the  body  of  the  sphenoid  where  it  was  in  contact  with 
the  lower  part  of  the  pituitary  body,  the  upper  portion  of  that 
gland  appearing  nonnal,  and  separated  with  the  brain  on  its 
removal.  Above  the  zygoma  the  growth  had  completely  ulcerated 
through  the  squamous  portion  of  the  temporal  bone,  and  a  large 
opening  existed  between  the  cavity  of  the  skull  and  what  appeared 
an  abscess  beneath  the  temporal  muscle.     The  pericranium  was 
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mucli  thickened  here,  but  was  intact,  and  there  was  no  connection 
between  the  outer  and  inner  side  of  that  structure. 

The  cranial  nerves  involved  in  the  growth  wei*e  the  third, 
fourth,  and  sixth  of  the  left  side  ;  the  ophthalmic  division  of  the 
fifth,  the  other  two  divisions  of  which  nerve  also  passed  through 

Fig.  16. 


Diagram  of  the  base  of  tlie  skull  showing  the  areas  involved  by  the  growth. 
a.  Layer  of  growth  extruding  over  the  bone.  h.  Trigeminal  nerve  lying  on 
the  surface  of  the  growth,  c.  Area  over  which  the  bone  has  been  entirely 
destroyed  by  the  growth.  d.  Area  over  which  inner  table  of  bone  is 
eroded,     e.  Projecting  masses  of  growth. 

the  growth,  while  the  Gasserian  ganglion  rested  upon  it.  The 
seventh  and  eighth  nerves  of  the  left  side  evidently  came  into 
contact  with  the  growth,  as  the  whole  of  the  anterior  portion  of 
the  petrous  bone  had  disappeared. 
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The  nature  of  the  groivth. — Ou  making  a  section  from  the 
anterior  portion  of  the  new  growth  it  had  a  gritty  feel,  and  is  seen 
uuder  the  microscope  to  contain  small  spicules  of  bone.  The 
stroma  is  made  up  of  a  well-formed  connective  tissue  with  a 
scarcity  of  cell  nuclei.  Large  alveolar  spaces  exist,  and  are 
occupied  by  cells  of  an  epithelial  nature,  but  the  character  of 
these  cells  differs  much  from  that  composing  the  portion  of 
malignant  growth  connected  to  the  hypophysis  which  has  already 
been  described.  Instead  of  resembling  a  glandular  carcinoma  in 
appearance,  it  in  many  parts  far  more  closely  assumes  the  form  of 
a  neoplasmic  growth  that  has  taken  its  origin  from  squamous 
epithelium.  The  cells  vary  much  in  size,  their  nuclei  beiug  round 
or  oval  and  often  of  very  large  size.  Although  the  smaller  cells 
are  not  unlike  those  of  the  pituitary,  both  in  size  and  form,  yet 
there  are  in  places  cells  of  great  size  which  are  keratinoid  in 
nature,  as  are  seldom  found  except  in  squamous-celled  epithe- 
lioma, while  here  and  there  may  be  seen  more  or  less  -well-formed 
cell-nests  which  it  is  impossible  to  believe  could  have  arisen 
excei^t  in  such  a  growth.  Other  sections  are  mainly  made  up 
of  small  groups  of  large  squamous-like  cells.  The  presence  of 
these  cells  makes  it  difficult  to  believe  that  the  growth  is  derived 
from  the  anterior  lobe  of  the  hypophysis,  and  we  must  look  else- 
where for  a  likely  site  from  which  it  could  have  originated. 

Is  it  possible  for  the  disease  to  have  started  either  in  the  nasal 
cavity  or  in  the  upper  part  of  the  pharynx,  and  eaten  its  way 
upwards  to  the  cranial  cavity  ?  A  review  of  the  history  of  the  case 
and  a  thought  as  to  the  nature  of  the  epithelium  lining  the  cavity 
of  the  nose  and  naso-pharynx  makes  such  a  site  impossible  as  the 
point  of  origin  of  the  primary  growth. 

The  mucous  membrane  of  the  naso-pharyngeal  division  of  the 
pharynx  (viz.  down  to  the  level  of  the  soft  palate)  is  lined  with 
cylindrical  and  ciliated  epithelium,  while  the  mucous  membrane  of 
the  nasal  chamber  proper  is  continuous  with  that  of  the  upper 
pharynx,  lines  the  walls  of  the  accessory  cavities,  and  extends  into 
the  Eustachian  tubes.  The  epithelial  layer  is  of  the  columnar 
variety,  ciliated  in  the  lower  or  respiratory  portion,  but  devoid  of 
cilia  in  the  upp>er  or  olfactory  region.  Such  epithelium  does  not 
give  rise  to  large  keratinoid  cells,  and  glandular  carcinoma  is  very 
rare  in  this  situation,  sai'couia  being  the  most  common  form  of 
malignant  disease. 
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Squamous  epithelium  covers  onlv  the  lining  membrane  of  the 
vestibular  portion  (the  part  formed  by  cartilage)  of  the  nasal 
fossse,  and  exists  in  the  pharynx  only  below  the  level  of  the  uvula. 
The  first  of  these  sites  is  extremely  rare  for  malignant  growths, 
whereas  the  middle  and  lower  pharynx  are  particularly  liable  to 
this  form  of  neoplasm.  But  both  these  regions  are  at  some 
distance  from  the  disease,  which  could  scarcely  have  existed 
without  becoming  recognised  dui'iug  life,  and  it  seems  highly 
improbable  that  the  growth  would  spread  thence  to  the  base  of  the 
skull. 

We  must  therefore  turn  our  attention  elsewhere.  The  only- 
other  conceivable  spot  is  the  epithelium  of  the  auditory  apparatus, 
the  external  auditory  canal  or  that  of  the  drum  cavity.  Malignant 
disease  of  the  ear  occasionally  takes  place  in  consequence  of 
chronic  purulent  otitis  media.  In  such  cases  the  mastoid  is 
usually  attacked,  and  openings  occur  in  it  and  in  front  of  the 
auricle,  and  the  maxillary  with  both  occipital  joints  are  destroyed. 
Instead  of  these  outward  manifestations  of  the  disease,  symptoms 
of  iutracraiaial  lesions  only  may  be  found.  The  disease  attacks 
persons  between  forty  and  sixty  years  of  age,  and  generally  lasts  a 
year  and  a  half.^ 

Here  I  believe  is  to  be  found  an  explanation  of  our  case.  The 
patient  had  suppuration  from  the  middle  ear  for  several  months, 
and  althoutch  the  external  signs  of  disease  Avere  limited  to  a 
swelling  in  the  temporal  region,  there  were  signs  of  injury  to  the 
nerves  in  proximity  to  the  petrous  bone,  which  is  seen  to  be 
greatly  destroyed  by  the  disease.  We  must  conclude,  therefore, 
that  the  malignant  disease  started  within  the  temporal  bone  and 
spread  thence  forwards  and  inwards,  destroying  the  bones  as  it 
went,  and  although  the  growth  beneath  the  pituitary  body  differs 
much  from  the  growth  elsewhere,  we  must,  I  think,  look  upon  it 
merely  as  a  modification  of  the  latter,  which  is  involving  the 
pituitary  and  has  actually  invaded  the  anterior  lobe  of  the  gland. 

Case  2.  Malignant  tumour  at  base  of  brain  of  doubtful  origin. — 
Two  years  ago  I  was  asked  to  examine  a  large  oval  tumour 
as  big  as  a  medium-sized  orange,  that  was  found  situated  in 
the  greatly  bollowed-out  sella  turcica  and  occupying  the  site  of 

1  '  Diseases  of  the  Ear,  Nose,  and  Throat,'  Burnett,  1893,  vol.  i,  pp.  463, 
565. 
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the  hypophysis  cei-ebri.  It  was  a  defiuitely  localised  tumour, 
moderately  firm,  and  quite  white  both  externally  and  on  section, 
resembling  macroscopically  a  round-celled  sarcoma.  Situated  on 
its  upper  surface  at  its  anterior  extremity  was  the  pituitary  body 
firmly  attached  by  its  under  surface  to  the  growth,  apart  from 
which  the  gland  was  of  normal  colour  but  slightly  enlarged. 

A  vertical  section  through  the  centre,  cutting  the  pituitary  body 
in  its  antero-posterior  median  line,  showed  the  growth  of  a  uniform 
nature  throughout,  with  no  cystic  spaces  visible  to  the  naked  eve 
and  no  hsemorrhagic  extravasations  ;  it  blended  with  the  under 
sui'face  of  the  pituitary,  the  limits  of  which  were  easily  recognis- 
able owing  to  the  buff  colour  of  the  gland.  The  anterior  and 
posterior  lobes  could  also  be  more  or  less  differentiated.  This 
tumour  had  the  appeai*ance  of  being  a  primary  growth,  and  looked 
as  though  it  had  originated  from  the  pituitary  body. 

History. — Before  proceeding  to  describe  the  histological  struc- 
ture of  the  tumour,  it  may  be  as  well  to  give  the  history  of  the 
case  as  far  as  I  am  able.  The  patient  was  a  man  aged  20,  who 
was  admitted  into  the  Cancer  Hospital  on  October  28th,  1892, 
where  he  died  three  days  later,  being  under  the  care  of  Mr. 
Elara,  to  whom  I  am  indebted  for  the  following  facts. 

There  was  no  family  history  of  cancer.  The  man  had  been 
a  sailor  in  the  Royal  Navy,  and  eighteen  mouths  before  had 
met  with  a  severe  fall  on  his  head,  since  which  he  suffered 
much  cephalic  pain,  gradually  becoming  worse.  Two  months 
ago  he  first  noticed  a  swelling  forming  on  the  left  side  of  his 
head,  and  another  in  the  parotid  region,  and  shortly  the  left 
eyelid  began  to  swell.  Previous  to  this  he  complained  of  some 
loss  of  sight  on  the  left  side. 

When  admitted  to  the  hospital  he  was  unable  to  give  any  ex- 
pression to  his  feelings  or  to  answer  questions.  His  face  and  left 
side  of  head  were  much  swollen.  Optic  neuritis  in  the  right  eye 
existed,  while  no  examination  of  the  fundus  of  left  eye  was 
obtainable.  Proptosis  of  left  eye  with  ptosis  of  eyelid.  There 
Avas  no  paralysis  of  limbs.  A  soft  f ungating  growth  sprang  from 
the  roof  of  nose  and  pharynx.  He  was  extremely  restless,  noisy, 
and  very  pugnacious,  although  very  Aveak,  which  condition  lasted 
to  within  a  few  hours  of  death.  At  the  autopsy  the  head  lesions 
were  as  follows : — Externally  to  the  bone  an  extensive  cavity  existed 
beneath  the  scalp  on  the  left  side  of  the  skull,  covering  an  area 
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from  the  outer  extremity  of  tlie  eyebrow  to  a  line  with  the  external 
auditory  meatus,  and  from  the  zygoma  to  an  inch  from  the  vertex. 
It  was  occupied  with  fungating  growth,  and  was  associated  with 
profuse  suppuration,  the  pus  having  burrowed  downwards  beneath 
the  cheek. 

Interaally,  on  removing  the  brain,  a  pale  homogeneous  mass 
of  growth,  about  half  the  size  of  a  cricket  ball,  occupied  the  sella 
turcica  (the  tumour  previously  described).  This  appeared  to  have 
commenced  in  the  pituitary  body,  and  involved  the  whole  of  the 
sphenoid ;  extending  downwards  to  the  left  and  slightly  forwards, 
it  had  replaced  the  normal  structures  such  as  the  large  wing  of 
the  sphenoid  and  the  mastoid  cells,  and  had  pushed  forwards  the 
eyeball.  The  bone  was  much  thinned,  but  no  communication 
existed  into  the  pharyngeal  or  nasal  cavities.  The  growth  was 
believed  to  be  a  mixed-celled  sarcoma. 

The  patient  was  previously  in  St.  Thomas's  Hospital  under  Mr. 
Makins  from  December  4th,  1891,  to  January  31st,  1892.  The 
resident  medical  officer,  Mr.  G-.  R.  Box,  has  kindly  informed  me 
that  he  had  a  fii-m  naso-pharyngeal  polyp,  of  doubtful  nature, 
blocking  the  posterior  nares,  and  giving  rise  to  a  discharge  from 
the  left  ear.  There  were  then  no  cerebral  symptoms,  and  the  optic 
discs  were  normal.  He  gave  a  six  months'  history,  and  had  had 
his  tonsils  removed  when  six  years  old. 

The  nattcre  of  the  groioth. — In  thin  antero-posterior  sections  taken 
through  the  pituitary  and  a  jjart  of  the  growth  and  then  stained,  a 
difference  can  be  readily  detected  with  the  naked  eye  between 
the  anterior  and  posterior  lobes  and  the  growth.  The  glandular 
portion  stains  the  most  deeply,  the  posterior  lobe  to  the  slightest 
extent,  and  the  growth  occupies  a  degree  between  the  two. 

Under  the  microscope  the  anterior  lobe  is  found  to  be  of  a 
normal  structure.  There  is  no  marked  colloid  secretion,  and  cvstic 
dilatation  is  not  marked.  In  the  boundary  zone,  however,  there 
are  several  distinct  cystic  cavities  and  slit-like  spaces  filled  with 
colloid,  which  extend  down  to  the  very  limit  of  the  gland  beneath, 
and  distinctly  separate  the  two  lobes  from  one  another.  The 
posterior  lobe  is  large.  Its  upper  part  is  little  altered  from  the 
normal,  but  the  lower  portion  has  a  more  myxomatous  structure 
than  is  usually  to  be  found  in  man,  and  more  closely  resembles 
that  seen  in  some  of  the  lower  animals.  It  presents  a  loose  appear- 
ance, with  branching  cells  and   much    ground   substance.     Both 
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these  lobes  are  for  the  most  part  distinctly  separated  from  the 
tumour  below  by  a  band  of  fibrous  tissue,  and  it  is  only  at 
the  lower  extremity  of  the  connective-tissue  band  which  forms  the 
boundary  zone  between  the  lobes  that  a  more  intimate  connection 
appears  to  exist  with  the  new  growth.  This  band  of  connective 
tissue  spreads  out,  and  is  continued  into  the  tissues  of  the  neo- 
plasm, where  it  blends  with  the  sarcomatous  elements  of  the 
stroma.  The  tumour  is  composed  to  a  large  extent  of  a  young 
connective-tissue  growth  formed  of  spindle-  and  round-cells,  and 
has  at  first  sight  the  appearance  of  a  i-apidly-growing  sarcoma. 
The  cells  run  in  bundles  in  various  directions,  and  numerous  thin- 
walled  blood-vessels  and  vascular  spaces  exist,  some  filled  with 
blood,  but  others  seemingly  contain  colloid  matter.  Throughout 
the  growth,  however,  are  to  be  seen  a  few  epithelial- like  cell  masses 
contained  in  alveolar  spaces.  The  cells  are  deep  staining,  sphe- 
riodal  and  irregular,  and  their  nuclei  take  various  forms.  Some  of 
the  cell-masses  have  a  central  lumen  which  suggests  a  glandular 
origin.  Owing  to  the  existence  of  these  epithelial  cells,  it  would 
seem  necessary  to  class  this  tumour  amongst  the  carcinomata,  but 
I  would  point  out  that  the  great  bulk  of  the  growth  is  composed 
of  connective-tissue  elements,  and  might  quite  as  readily  be  de- 
fined as  a  mixed  round-  and  spindle-celled  sarcoma. 

It  now  remains  to  decide  the  seat  of  origin  of  the  disease  in 
this  case.  The  growth,  both  from  its  sitixation  and  histological 
structure,  might  very  well  be  a  neoplastic  tumour  of  the  pituitary 
gland.  There  exists,  however,  the  history  of  a  previous  naso- 
pharyngeal growth,  and  the  nature  of  which  is  at  doubt.  It  is 
conceivable  that  it  was  a  malignant  growth — a  carcinoma  arising 
in  the  glands  that  normally  exist  in  that  region.  Direct  spread  of 
the  disease  from  the  original  site  is,  moreover,  out  of  the  question, 
for  no  perforation  or  infiltration  of  the  bones  at  the  base  of  the 
skull  was  present,  and  no  communication  of  any  kind  existed 
between  the  sella  turcica  through  the  sphenoid  bone  with  the 
pharyngeal  cavity,  the  bone  being  sound  and  free  from  disease, 
although  much  thinned.  The  large  tumour  resting  on  the  centre 
of  the  skull  must  therefore  be  a  secondary  deposit  similar  to  that 
external  to  the  parietal  bone,  otherwise  it  is  a  primary  malignant 
growth  of  the  hypophysis  cerebri,  probably  of  the  nature  of  glandu- 
lar carcinoma. 

The  relation  of  the  previous  injury  to  the  new  formation  is  very 
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close,  and  little  doubt  can  exist  that  it  acted  as  a  causative  agent 
of  the  malignant  disease  in  this  case.  December  18th,  1894. 

Report  of  the  Morbid  Groivths  Committee  upon  Mr.  Beadles  s 
tumours  at  thebase  of  the  skull. — The  appended  report  I'efers  to  the 
second  case  described  in  the  paper. 

After  careful  examination  of  the  sections  submitted  to  us,  we 
have  come  to  the  conclusion  that  the  gi-owth  is  a  spindle-celled 
sarcoma  which  in  many  places  is  constructed  on  au  alveolar  type. 
We  regard  the  epithelial-like  cells  refen-ed  to  by  the  author  as  of 
connective-tissue  origin  ;  these  do  not  lie  in  definite  alveoli,  and 
there  is  no  demarcation  between  such  cell-groups  and  the  con- 
tiguous parts  of  the  growth.  At  one  edge  of  the  section  we  find 
a  small  area  of  hyaline  cartilage,  and  one  or  two  trabeculae  of 
calcified  or  ossified  material. 

This  shows  that  the  growth  is  of  a  complex  character ;  but  as. 
the  sections  referred  to  us  are  of  one  small  area  only,  the  general 
structure  of  the  new  growth  cannot  be  properly  determined.  The 
other  deficiencies,  moi'eover,  in  the  observation  of  the  case  do  not 
allow  of  any  decision  as  to  the  source  of  the  tumour,  or  even 
whether  it  is  primary  or  secondary. 

The  committee  consider  it  possible  that  the  growth  is  a  teratoma 
arising  within  the  cranial  cavity  in  connection  with  some  residue 
of  the  pharyngeal  diverticulum. 

The  looseness  of  its  connection  with  the  bone  is  opposed  to  its 
being  a  chondrosarcoma  of  subperiosteal  origin. 

Richard  G-.  Hebb. 

January  ord,  1895.  Samuel  G.  Shattock. 


6.  Myeloids  [giant- corpuscles)  in  some  rare  specimens  of  malig- 
nant disease,  with  their  seeming  rationale. 

By  Herbert  Snow,  M.D. 

CASE  1.  Myeloids  in  spindle-celled  sarcoma  of  the  mamma. — Betsy 
W — ,  aged  62.      Whole  of  left  breast  occupied  by  a  large, 
rapidly-growing  sarcoma  ;  the  axillary  glands  slightly  enlarged 
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aud  fixed.  Excision  in  November,  1886  ;  microscopic  phenomena 
as  above;  the  growth  extremely  vascular.  The  lymph-glands 
found  to  be  converted  into  small  cysts  filled  with  black,  grumous 
fluid,  but  devoid  of  malignant  tissue.  Rapid  recurrence  in  the 
muscular  substance  of  the  pectoralis;  this  removed  iu  August, 
1887;  the  same  microscopic  appeai'ances. 

Case  2.  Myeloids  in  thick  wall  of  breast  cyst. —  Mary  H — , 
aged  44,  a  tumour  of  left  breast  of  fourteen  years'  duration.  Two 
months  previously  a  blow,  followed  by  pain  and  rapid  increase. 
Removal  in  December,  1888.  A  single  cyst  as  large  as  an  orange, 
containing  some  recently-developed  vegetations  of  embryonic 
spindle-celled  tissue,  and  filled  with  a  blackish  fluid.  The  wall  of 
the  cyst  very  thick,  composed  of  well-organised  fibrous  tissue, 
-containing  myeloid  corpuscles.     No  subsequent  trouble. 

Case  3.  Myeloids  in  scirrhous  carcinoma  of  mamma. — Eliza  P — , 
aged  45.  In  left  breast  a  hard,  nodular,  scirrhous  kernel  of  one 
year's  duration,  as  large  as  a  bean,  with  an  axillary  gland  of 
equal  size.  Excision  iu  October,  1885.  On  removal  the  cut  surface 
of  the  tumour  was  of  a  uniform  reddish  black,  suggestive  of 
melanosis  ;  that  of  the  gland  was  whitish,  as  in  ordinary  carcinoma 
deposit;  the  section,  however,  of  another  gland,  not  enlarged, 
exactly  resembled  that  of  the  primary  lesion.  Under  the  micro- 
scope well-marked  scirrhous  acini,  with  abundant  myeloids  in  the 
connective  tissue  around,  but  no  pigment.  In  Febi'uary,  1887,  a 
recurrent  nodule  was  removed  from  the  inner  end  of  the  cicatrix, 
with  a  still  remaining  axillary  gland.  In  October,  1887,  two 
nodules  as  large  as  hazel-nuts  were  dissected  out  of  the  muscle 
substance.  All  these  presented  the  same  macroscopic  and  micro- 
scopic characters.  The  patient  remains  perfectly  well  up  to  date. 
She  is  a  little  spare  woman,  of  very  dusky  complexion  and  irregular 
distribution  of  skin  pigment,  a  point  suggestive  of  idiosyncrasy. 

Although  huge  multinucleated  cells  are  not  esj^ecially  rare,  the 
author  believed  that  true  myeloids  had  not  previously  been  de- 
scribed in  association  with  mammary  or  any  other  local  form  of 
carcinoma,  and  that  the  last  case  was  unique.  He  had  not  met 
with  any  parallel  to  Case  2.  One  or  two  corresponding  to  No.  1 
had  been  reported  some  twenty-five  years  previously,  but  he 
believed  not  to  the  Pathological  Society,  as  he  had  been  unable  to 
find  any  record  of  such  in  the  *  Transactions.' 

In  addition  to  malignant  new  growths,  myeloids  (or  bodies  per- 
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fectly  indistiuguisbable  by  the  microscope)  are  found  associated 
with  tubercle,  and  with  processes  of  bone  absorption  or  of  bone 
repair.  In  some  of  these  conditions  they  have  been  regarded  as 
macrophages ;  there  is  no  evidence,  as  regards  cancer,  in  favour  of 
such  a  view.  Of  niah'gnant  parenchyma  they  seem  to  be  purely 
passive  elements.  The  so-^^alled  "myeloid  sai'coma"  of  the  text- 
books differs  clinically  in  no  respect  from  a  spindle-celled  sarcoma 
devoid  of  giant  coi'jDuscles,  and  is  not  entitled  to  rank  as  a  distinct 
species.  Although  typical  myeloids  contain  very  numerous  leuco- 
cytes, yet  a  fair  number  are  perfectly  amorphous  ;  and  these  offer 
the  key  to  a  comprehension  of  their  nature.  They  are  simply 
microscopic  fragments  of  fibrin — minute  blood-clots,  in  short. 
The  one  condition  essential  to  their  development  is  undue  vascu- 
larity, with  probably  some  idiosyncrasy  in  addition.  It  need  hardly 
be  said  that  they  have  no  connection  with  the  bone-marrow. 

November  6th,  1894 

Report  of  the  Morbid  Groxdhs  Committee  on  Br.  Herbert  Snows 
specimens  of  giant  corpuscles. — We  have  carefully  examined  the 
preparations  handed  over  to  the  committee  by  Dr.  Snow,  and 
report  as  follows : 

Case  1. — In  regard  to  the  first  case,  we  concur  with  the  author, 
and  hold  the  tumour  to  be  a  spindle-celled  sarcoma  containing 
a  considerable  number  of  multinucleated  myeloid  or  giant-cells. 
These  cells  are  indeed  so  numerous  that  the  growth  might  equally 
well  be  classed  as  a  giant-celled  sarcoma. 

Case  2. — The  number  of  giant-cells  in  the  cyst  wall  of  this  case 
is  inconsiderable,  and  forms  no  important  feature.  We  have  no 
comment  to  make  on  the  author's  description,  except  that  we 
consider  the  use  of  the  term  "spindle-celled  tissue"  ambiguous,^ 
and  should  substitute  that  of  "  granulation  tissue,"  the  tissue 
being  of  inflammatory  origin. 

Case  3. — This  the  author  describes  as  a  scirrhous  carcinoma  in 
which  there  are  numerous  giant-cells.  It  is  upon  the  latter  that 
the  interest  of  the  specimen  turns.  By  taking  particular  examples 
of  such,  the  conclusion  that  the  structures  so  named  are  giant- 
cells  might  certainly  be  arrived  at.  After  carefully  examining 
the  whole  of  each  of  the  different  sections,  however,  we  think  the 
appearances  are  either  accidental  or  artefact :  if  the  former,  they 
are  due  to  the  sections  of  compressed  and  misshapen  cell-columns  ;, 
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if  the  latter,  they  are  due  to  age  or  imperfect  preparation.  In 
favour  of  the  latter  view  is  the  fact  that  in  none  of  the  sections  is 
there  any  evidence  of  a  cell  margin,  even  where  there  would  be 
no  dispute  as  to  a  real  epithelial  column  being  in  question.  This 
universal  absence  of  cell-demarcation  renders  it  equally  impos- 
sible to  say  whether  any  of  the  bodies  under  consideration  are  cell- 
fusions  of  epithelium  such  as  are  encountered  in  certain  carcinomas. 

The  view  of  their  artificial  character  is  further  supported  by 
the  fact  that  similar  elements  can  be  occasionally  seen  not  only 
side  by  side  with  the  cell  columns,  but  also  in  their  midst.  We 
may  observe  that  there  is  nothing  in  the  general  structure  of  the 
tumour  which  Avhich  would  render  the  presence  of  macrophages 
probable,  i.e.  there  is  no  extravasation  of  blood,  and  nowhere  any 
necrosis  of  tissue. 

Richard  G.  Hebb, 

Jamiary  SOth,  1895.  Samuel  G.  Shattock. 


7.   The  malignant  reversion  of  mammary  ''  cystic  fibroma." 
By  Hebbeet  Snow,  M.D. 

CASE  1.  Reversion  into  carcinoma. — Mrs.  S.  K — ,  aged  64,  had  her 
left  breast  excised  in  February,  1887,  for  a  tumour  of  uncer- 
tain duration,  but  known  to  have  existed  several  years  at  least.  It 
■was  as  large  as  a  well-sized  orange;  there  was  no  gland  enlarge- 
ment. The  mass  was  found  to  consist  of  firm  white  fibrous  tissue,, 
studded  with  minute  acinar  dilatations  lined  by  columnar  epi- 
thelium ;  a  cyst  as  large  as  a  hazel-nut  occupied  the  centre  ;  there 
■was  nowhere  any  ti-ace,  microscopic  or  macroscopic,  of  carcinoma, 
structure.  In  March,  1888,  reappearance  of  disease  in  the  scar, 
in  the  corresponding  axilla,  and  in  the  viscera  ensued,  with  a  quickly 
fatal  result.  The  autopsy  revealed  typical  scirrhous  carcinoma  in 
all  these  tissues. 

Case  2.  Reversion  into  true  sarcoma. — In  April,  1893,  E.  M — , 
aged  42,  had  her  right  breast  excised  for  a  large,  prominent,  bossy 
tumour,  in  size  that  of  a  "  child's  head,"  noticed  by  the  patient 
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ionr  years,  and  therefore  doubtless  of  mucli  longer  duration. 
There  had  been  rapid  increase  during  the  previous  two  months  ; 
pain  had  been  felt  for  three  weeks  only ;  there  was  no  gland 
^enlargement ;  the  woman  was  ruddy  and  robust-looking.  The 
greater  part  was  found  to  consist  of  well-organised  fibrous  tissue ; 
a  thin  section  displayed  to  the  naked  eye  that  peculiar  cribriform 
api^earance  which  denotes  the  cystic  fibroma ;  the  little  meshes 
were  seen  under  the  microscope  to  be  lined  by  columnar  epi- 
thelium. 

Amid  the  white  and  firm  tissue  base  was,  however,  a  small 
region  not  larger  than  a  hazel-nut,  of  greyish  colour  and  soft  con- 
sistence. Microscopically  this  was  seen  to  be  constituted  of 
embryonic  spindle-cells  ranged  in  bands  (true  sarcoma)  ;  the 
apjjearances  wei-e  wholly  distinct  from  those  in  the  remainder  of 
the  tumour,  and  were  unmistakably  malignant  in  character.  In 
September  the  disease  "  recurred  "  under  the  cicatrix,  this  time 
showing  sarcoma  tissue  only.  It  was  removed  with  very  temjio- 
rary  success.  In  April,  1894,  another  tumour  had  formed  above 
the  scar  and  close  to  the  sternal  edge ;  as  there  was  no  gland 
enlargement,  and  the  growth  still  appeared  to  be  strictly  local,  an 
attempt  was  made  to  remove  it,  but  the  whole  parietes  in  the 
neighbourhood  were  found  extensively  infiltrated,  and  the  j^atient 
speedily  succumbed. 

Remarlcs. — In  text-books  the  connective-tissue  hypertrophies 
which  attend  the  evolution  of  the  female  breast  (i.  e.  from  fifteen 
to  twenty-five  years)  are  usually  confounded  with  those  incidental 
to  the  period  of  devolution  or  permanent  degeneration  (that  is, 
from  the  age  of  thirty-four  onwards).  There  can  be  no  greater 
error,  pathological  or  clinical ;  and  though,  as  in  most  similar 
lesions,  intermediate  examples  may  occur,  yet  the  great  majority 
fall  into  two  extremely  distinct  classes.  The  "  lumps  "  we  com- 
monly encounter  in  the  mammae  of  young  girls,  and  which  I  prefer 
to  designate  the  "  fibroma  of  adolescence,"  are  hardly  ever  asso- 
ciated with  cyst  formation  ;  the  "  cystic  fibromata "  of  middle- 
aged  or  elderly  women  is  invariably  studded  with  cysts,  macroscopic 
or  microscopic.  The  minute  are,  of  course,  but  an  early  stage  of 
the  large ;  confer  on  the  section  its  characteristic  cribriform 
appearance;  are  the  normal  acini  dilated.  The  "fibroma  of  ado- 
lescence" is  commonly  multiple,  involving  both  breasts  simul- 
taneously or  successively  ;  the  "cystic  fibroma  "  is  always  single. 


PRIMARY  MELANOTIC  SARCOMA  OF  CLITORIS.  189 

But  of  the  gravest  importance  is  tbe  relation  of  the  two  lesions 
to  malignancy.  The  fibroma  of  young  girls  rarely  grows  beyond 
tbe  size  of  a  walnut ;  commonly  disappears  vinder  local  treatment, 
or  under  the  stimulus  of  pregnancy  ;  has  none  but  a  casual  asso- 
ciation with  cancer;  although  often  the  site  of  subjective  ill-sensa- 
tions, is,  so  far  as  I  know,  a  perfectly  harmless  lesion.  On  the 
other  hand,  the  "  cystic  fibroma  "  grows  slowly|for  a  term  of  years  as 
a  benign  tumour,  but  as  surely  in  the  end  becomes  associated  with 
malignancy  in  one  of  two  modes,  illustrated  by  the  above  cases. 

The  modns  operandi  appears  to  be  as  follows.  We  have  in  these 
growths  two  principal  elements — the  hypertrophied  fibrous  tissue, 
and  the  epithelium  of  the  acini  which  this  includes.  Each  of 
these  may  be  the  source  of  the  inevitable  malignancy.  The  former 
slowly  grows  until,  with  advancing  age,  portions  fail  to  undergo 
proper  organisation ;  then  an  embryonic  development  of  spindle- 
celled  tissue — in  effect,  a  spindle  sarcoma.  The  latter  element, 
again,  the  acinar  epithelium,  is  harmless  so  long  as  it  continues 
bounded  and,  so  to  speak,  "  encapsuled  "  by  the  thick  masses  of 
enveloping  fibrous  tissue.  But  sooner  or  later  the  cells  gain  access 
to  the  softer  fatty  or  other  tissue  beyond,  and  there  proliferate. 
Then  ensue  the  phenomena  of  ordinary  carcinoma. 

May  21sf,  1895. 


8.  Primary  melanotic  sarcoma  of  clitoris.      {Card  specimen.) 
By  William  Heney  Battle. 

THE  specimen  exhibited  was  removed  during  life  from  a  patient 
aged  79.  This  was  done  on  account  of  the  offensive  slough- 
ing condition  of  the  growth,  which  caused  much  annoyance  and 
discomfort.  The  clitoris  is  much  enlarged  and  clubbed  at  the 
extremity.  The  section  has  been  carried  through  the  centre  of  the 
organ  and  skin  over  the  pubes,  from  before  backwards.  The  clubbed 
portion  is  pigmented,  and  covers  the  organ  like  a  cap  ;  it  is  about  a 
quarter  of  an  inch  in  thickness,  and  of  a  brownish  black  appear- 
ance. The  stalk  of  the  mushroom  is  without  pigmentation,  and 
presents  striae,  and  a  complete  infiltration  Avith  growth  of  a  yellowish 
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appearance  and  firm  consistency. ,  In  the  subcutaneous  tissue  over 
the  pubes  the  section  shows  a  series  of  circular  pigmented  patches 
vai'ying  in  size  from  a  crow  quill  to  a  cedar  pencil ;  these  are  the 
infiltrated  lymphatic  vessels,  full  of  pigmented  growth.  As  a  rule 
the  section  of  these  is  quite  clearly  defined,  circular,  and  isolated ; 
but  in  one  or  two  places  there  is  a  blackish  discolouration,  and  near 
the  base  of  the  clitoris  on  the  upper  aspect  the  pigmented  growth 
extends  between  the  upper  part  of  the  clitoris  and  the  largest 
lymphatic.     The  surface  of  the  main  growth  is  ulcerated. 

The  growth  had  been  noticed  in  October,  1893.  She  came  under 
care  April  23rd,  1894,  and  died  May  18th,  eighteen  days  after 
operation. 

Necropsy. — Hypostatic  congestion  of  the  lungs,  and  cardiac 
failure.  Secondary  deposits  universal — skin,  lymjjhatics,  glands, 
bones,  heart,  viscera,  including  ovaries.  Heart :  left  ventricle 
markedly  hypertrophied ;  aorta  and  cardiac  valves  extremely 
atheromatous.     Microscoj)ically,  an  alveolar  sarcoma. 

May  21st,  1895. 


9.  Adeno- fibroma  of  the  lip .     {Card  specimen.) 
By  L.  A.  DcNN. 

THIS  tumour,  measuring  \-^^  by  |  by  ^  inch,  was  removed  from 
the  upper  lip  of  a  young  adult  man,  W.  F — ,  in  Guy's 
Hospital,  December,  1894.  The  swelling  had  existed  the  greater 
part  of  the  patient's  life,  but  had  lately  grown  more  rapidly.  It 
was  perfectly  encapsuled,  and  projected  towards  the  mucous  aspect 
of  the  lip.  On  section  it  appears  fibrous  looking,  and  contained 
one  small  cyst  in  the  centre.  It  is  of  a  flattened  ovoid  shape, 
sKghtly  nodular  on  the  surface.  It  shelled  out  with  the  greatest 
ease  through  an  incision  on  the  mucous  aspect  of  the  lip.  The 
microscopic  specimen  shows  much  fibrous  tissue  with  numerous 
glandular  sjiaces.  February  \9ih,  1895. 
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10.  Sarcoma  ofhimi,  secondary  to  sarcoma  of  tibia.     [Card 

specimen.) 

By  H.  MoELEY  Tletcher,  M.D. 

DESCRIPTION  AND  Remaeks. — From  Florence  J — ,  aged  16. 
Right  femur  amputated  by  Mr.  Marsh  on  February  2nd, 
1894,  for  malignant  growth  in  middle  third  of  leg.  Primary 
growth  was  a  subperiosteal  spiudle-celled  sarcoma,  and  contained 
cartilage,  in  parts  calcified.  Patient  readmitted  to  St.  Bartholo- 
meAv's  December,  1894,  suffering  from  pain  in  left  leg,  right  arm, 
and  cough.     Died  December  31st,  1894. 

Post-mortem. — Small  secondary  growths  on  stump  of  right  femur, 
left  radius,  left  knee,  ribs,  &c.  Both  lungs  lunfoi-mly  infiltrated 
with  secondary  growth,  the  pericardium  being  buried  in  the  growth 
occupying  the  anterior  mediastinum.  Right  lung  more  affected 
than  left.  G-rowth  hard  at  outer  portions  of  lung,  while  central 
part  was  soft,  and  in  fresh  condition  contained  dark-coloured  semi- 
gelatinous  fluid.  Great  vessels  not  compressed  or  affected. 
Bronchial  glands  natural.  Body  not  emaciated,  very  abundant 
subcutaneous  fat.  May  2\st,  1895. 


11.    On  the  identity  of  so-called  duct-cancer  ivith  ordinary 
carcinoma. 


A 


By  Herbert  Snow,  M.D. 

BRIEF  communication  on  this  question  was  brought   before 
the  Society.  January  15th,  1895. 
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X.  MISCELLANEOUS   COMMUNICATIONS. 

1.  A  note  on  variola  and  vaccinia. 

By  J.  Jackson  Clarke. 

[With  Plate  VIIL] 

"ANY  years  ago  Lionel  Beale  ^  described  cell-forms  he  had  observed 
in  active  movement  in  vaccine  lymj^h.  The  corpuscles  as- 
sumed a  stellate  form,  and  the  peripheral  processes  exhibited  a 
streaming  movement  in  their  granular  protojjlasm.  In  1886  Van 
der  Loeff  described  as  parasites  similar  bodies  he  had  found  in  the 
pustules  in  six  cases  of  smallpox.  The  same  author  described 
motile  flagellates  in  the  blood  of  vaccinated  children  and  calves. 
These  organisms  are  half  the  size  of  a  human  red  blood- corpuscle, 
and  are  provided  with  one  or  more  nuclei  and  a  single  flagellum. 
They  are  free  in  the  blood-plasma  or  attached  to  red  corpuscles 
(L.  Pfeiffer),  but  are  not  found  within  red  corpuscles  after  the 
manner  of  the  parasite  of  malaria.  They  make  their  appearance 
when  the  areola  forms  about  the  inoculated  spot — that  is,  when  the 
fever  develops  ;  and  they  gradually  disappear  from  the  blood  with 
the  subsidence  of  the  fever. 

L.  Pfeiffer,  in  1887,  described  as  sporozoa  certain  structures  he 
had  observed  in  the  course  of  the  histological  examination  of  the 
lesions  of  variola. 

In  1892  Gxiarnieri,  who  was  led  by  the  observations  of  Van  der 
Loeff  and  L.  Pfeiffer  to  investigate  the  subject,  published  the  results 
of  experimental  inoculation  of  the  cornea  of  rodents  with  vaccine, 
and  with  the  contents  of  smallpox  pustules.  G-uarnieri's  obsei-va- 
tions  are  of  the  greatest  interest  and  importance,  and  as  the  writer 
has  been  able  to  repeat  them  they  will  be  given  in  some  detail 
below. 

L.  Pfeiffer  2   confirmed  the  observations  of  Van  der  Loeff  and 

'  '  Quart.  Journ.  Micr.  Sci.,'  vol.  iv,  old  series. 

*  L.  Pfeiffer,  "  Behandlung  uiid  Prophylaxe  der  Blattern,"  Penzoldt  and 
Stintzingr,  '  Handbuch  der  speciellen  Therapie,  &c.,'  Jena,  1893,  vol.  i. 
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Guarnieri,  and  embodied  his  own  and  their  work  in  a  complete 
account  of  variola  and  vaccinia,  in  which  the  whole  of  the  literature 
concerning  these  affections  is  fully  collected.  Doehle  ('  Centralb. 
fiir  Bakt.,'  1892)  confirmed  Van  der  Loeff's  description  of  flagellates 
in  the  blood  during  the  fever  of  vaccinia  and  the  early  fever  of 
variola,  and  described  similar  flagellates  in  the  blood  in  measles, 
scarlet  fever,  and  in  the  febrile  stage  of  syphilis. 

The  writer  will  now  give  the  results  of  his  own  observations  on 
the  histology  of  the  vaccinated  cornea  of  rabbits  and  guinea-pigs. 
If  a  rabbit  is  killed  forty-eight  hours  after  the  cornea  has  been  inocu- 
lated with  caK-lynii^h,  sections  of  the  cornea  show  in  the  neighbour- 
hood of  the  seat  of  inoculation  peculiar  changes  in  the  epithelial 
cells  (see  fig.  1,  Plate  VIII).  In  the  protoj)lasm  of  the  ej^ithelial 
cells,  generally  in  a  small  cavity  which  indents  the  nucleus,  minute 
(1 — 3  fi),  slightly  irregular,  dense,  highly  refracting  particles  are 
present.  These  bodies  are  readily  visible  in  unstained  preparations, 
and  they  are  deeply  stained  by  acid  haematoxylin  and  picro- carmine. 
A  few  appear  to  be  entirely  surrounded  by  nuclear  matter,  as  at  h, 
l)ut  this  may  be  due  to  the  plane  of  the  section  having  passed 
through  the  deepest  part  of  a  depression  in  the  peripheral  part  of 
the  nucleus ;  others,  as  at  c,  appear  as  if  they  were  undergoing  sub- 
division into  two  ;  others  are  elongated  and  appear  to  be  under- 
going gemmation,  d.  It  is  to  be  noted  that  the  epithelial  cells 
containing  these  bodies  are  slightly  swollen.  These  appearances 
the  vtriter  first  saw  in  a  preparation  made  by  L.  Pfeiffer  in  1893, 
and  subsequently  in  the  cornea  of  every  rabbit  (four  or  five)  which  he 
(J.  J.  C.)  experimented  on.  Guaniieri  and  Pfeiffer  have  described 
amoeboid  movements  in  the  small  adnuclear  bodies  of  the  vaccinated 
cornea  ;  thus  L.  Pfeiffer  (loc.  cit.)  has  wi-itten,  "  If  a  portion  of 
the  corneal  epithehum  near  the  seat  of  inoculation  is  sliced  off  and 
is  placed  on  the  warm  stage  in  some  of  the  aqueous  humour  slightly 
tinged  with  methyl  blue,  quite  definite  amoeboid  movements  are 
discernible  in  the  foreign  particles  which  lie  in  the  epithelial  cells. 
The  movements  cease  when  the  parasite  dies,  an  event  which  is 
known  by  its  assuming  a  spherical  form  and  becoming  stained  by 
the  methyl  blue."  The  cell-inclusions  shown  in  fig.  1  are  absent 
from  the  normal  cornea,  and  from  healing  wounds  of  the  cornea. 
Thus  if  the  cornea  is  scratched  without  being  inoculated  no  cell- 
inclusions  are  present.  L.  Pfeiffer  has  found  that  when  the  cornea 
is  anaesthetised  by  cocaine  before  inoculation  the  disease  is   not 

13 
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contracted ;  thus  it  would  appear  the  parasites  of  vaccinia  are  killed 
by  this  drug.  Moreover  at  the  forty-eighth  hour  after  vaccination 
leucocytes  have  not  reached  the  injured  spot,  nor  have  notewoi'thy 
changes  occurred  in  the  connective-tissue  cells  ;  indeed,  there  is  not 
the  slightest  evidence  to  support  the  idea  that  the  cell- in  elusions 
may  have  come  from  leucocytes  or  connective-tissue  cells.  Chemical 
irritants  do  not  produce  the  peculiar  appearances  of  the  vaccinated 
cornea  (L.  Pfeiffer).  It  appears  to  the  writer  that  evidence 
of  the  parasitic  nature  of  vaccinia  is  to  be  obtained  by  com- 
paring sections  made  from  the  vaccinated  cornea  on  the  third 
and  fourth  days  with  those  taken  at  the  end  of  the  second  day. 
For  this  pui'pose  the  guinea-pig's  cornea  appears  to  be  more  suitable 
than  the  rabbit's,  for  the  reason  that  the  process  is  more  rapid  and 
the  forms  assumed  by  the  parasites  more  varied  in  the  guinea-pig. 
Fig.  2,  Plate  YIII,  represents  a  portion  of  the  epithelium  of  a  guinea- 
pig's  cornea  taken  seventy-two  hours  after  vaccination.  The  epi- 
thelial cells  are  more  swollen  than  at  the  forty-eighth  hour.  Clefts 
(a  and  h)  have  appeared  in  the  epithelium,  and  in  these  clefts  are 
bodies  which  have  the  high  power  of  refraction  and  staining  reactions 
which  recall  the  bodies  by  many  regarded  as  parasites  in  molluscum 
contagiosum,  cystic  ureteritis,  cancer,  &c.  The  cell-inclusions 
as  at  c  are  larger,  stain  more  with  eosin  than  hsematoxylin,  and 
present  stiff  peripheral  processes  which  remind  the  observer  of 
certain  bodies  in  cancer.  In  the  clefts  some  of  the  free  bodies 
present  a  distinct  zone  of  peripheral  granules,  but  no  nucleus 
(fZ)  ;  others  have  a  nucleus  with  several  masses  of  chromatin  (e)  ; 
others  again  a  "flame-nucleus  (e').  Of  the  cell-inclusions  which 
have  the  high  refractive  power  and  staining  reactions  of  these  free 
bodies,  some  present  a  peripheral  layer  of  nuclear  granules ;  others, 
as  at  /,  present  nuclear  changes  like  those  which  have  been  more 
fully  noticed  in  connection  with  sarcoma  ;  lastly,  some  of  the  cell- 
inclusions  possess  peripheral  granules  of  the  characters  of  the 
"corps  albuminoides "  of  coccidia  (g).  If  any  doubt  remained 
of  the  nature  of  the  intra-cellular  and  free  bodies  of  the  vacci- 
nated cornea,  it  would,  in  the  writer's  opinion,  be  removed  by  a 
somewhat  closer  study.  Thus  examination  of  the  free  nucleated 
bodies  under  a  higher  magnification  reveals  in  some  cases  a  struc- 
ture closely  resembling  that  seen  in  some  of  the  parasites  of  cystic 
ureteritis.  In  some  of  the  highly  refracting  cell-inclusions  of  vac- 
cinia beaded  threads  of  chromatin  or  minute  mitoses  are  present 


DESCEIPTION   OF  PLATE   VIII, 

Illustrating  Mr.  Jackson  Clarke's  comtaunication  on  Variola 
and  Vaccinia.     (Page  192.) 

The  drawings  were  made  under  Zeiss's  yV  oil  immersion,  and 
DC.  3.     Figs.  1  and  2  x  750  diams. ;  the  rest  x  1000  diams. 

Fig.  1. — Part  of  a  section  of  a  rdbhif  s  cornea  forty-eight  hours  of ter  vaccina- 
tion, a.  Seat  of  inoculation ;  h,  parasite  subdivided  into  two ;  c,  parasite  in 
process  of  fission ;  d,  minute  parasite  in  a  depression  in  a  nucleus. 

Fig.  2. — Part  of  a  section  of  a  guinea-pig's  cornea  seventy-two  hours  after 
vaccination,  a  and  b  are  clefts  between  the  epithelial  cells ;  a  contains  two 
parasites ;  one  round  and  reticulated  in  the  centre,  and  presenting  a  peripheral 
granule  layer  j  the  other  elongated  with  clubbed  extremities ;  b  contains  eleven 
parasites,  two  of  which  (spores)  are  very  small;  c,  large  dense  intra-cellular 
parasite,  with  stiff  radial  processes ;  d,  intra-cellular  parasite ;  e,  free  parasite, 
with  peripheral  granules  ;  e',  nucleated  free  parasite  ;  f,  nucleated  intra-cellular 
parasite;  g,  free  parasite,  with  flame-nucleus. 

Fig.  3. — From  a  vaccinated  guinea-pig's  cornea,  third  day.  Parasite  with 
central  clearing  (a),  containing  masses  of  chromatin ;  b,  dense  ectosarc. 

Fig.  4. — Ibid.     Free  parasite,  with  several  irregular  mitotic  figures. 

Fig.  5. — Ibid.  Parasite,  with  dense  central  body  and  nuclear  reticulum,  of 
which  the  nodal  points  were  stained  blue  by  acid  hsDuiatoxylin. 

Fig.  6. — Ibid.  a.  Parasite,  from  which  a  portion  (b)  has  separated  as  a 
potential  sporogonium.  The  parasite  contains  numerous  particles  of  chromatin, 
and  lies  within  an  epithelial  cell. 

Fig.  7. — Ibid.  Free  parasite  in  process  of  sporing.  Eight  sporogonia  are 
shown  in  optical  section.  The  sporogonia  all  contain  nuclear  particles  (blue  with 
hematoxylin).     The  chromosomes  are  extremely  minute. 

Fig.  8. — Part  of  the  epidermis,  near  the  margin  of  a  primary  syphilitic  sore. 
At  a  and  a',  intra-nuclear  parasites ;  b,  dense  homogeneous  parasites ;  c,  bodies 
similar  save  in  that  they  have  a  dense  nuclear  body,  which  stains  blue  with 
hffimatoxylin ;  d,  d,  free  parasites,  with  chromatin  arranged  in  beaded  filaments ; 
d',  parasite,  with  vesicular  nucleus  which  contains  three  masses  of  chromatin ; 
e,  large  reticulum ;  f,  free  parasite,  with  a  central  nuclear  body,  and  at  the 
outermost  part  of  the  nuclear  clearing  a  hollow  sphere  of  granules;  g,  parasite, 
subdividing  into  spores. 
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(figs.  3 — 7),  as  is  the  case  in  many  sj^orozoa.  Again,  among  the 
free  bodies  of  the  peculiar  characters  mentioned  above  there  is 
evidence  of  simultaneous  subdivision  into  smaller  particles,  which  in 
many  cases  present  nuclei  with  minute  chromosomes  comparable 
with  those  of  the  sporogonia  of  sporozoa,  with  moUuscum  bodies, 
and  with  some  of  the  structures  regarded  by  the  writer  as  parasites 
in  cancer. 

Buffer  and  Plimmer  ('Brit.  Med.  Journ.,'  1894, vol.  i,  p.  1412) have 
accepted  the  bodies  shown  in  fig.  1  as  intra-ceUular  parasites,  confirm- 
ing the  previous  descriptions  of  Guarnieri  and  L.  Pfeiffer.  They, 
however,  make  some  statements  with  which  the  writer  cannot  agree. 
In  the  first  place,  they  state  that  the  parasites  of  vaccinia  differ 
from  those  of  cancer.  According  to  the  writer's  experience,  every 
parasitic  form  which  occurs  in  vaccinia  occurs  also  in  cancer. 
Again,  Euifer  and  Plimmer  state  that  the  parasites  described  by 
Guarnieri  have  nothing  in  common  with  those  described  by  L. 
Pfeiffer.  Such  a  statement  is  incomprehensible,  since  L.  Pfeiifer 
accepts  the  parasites  as  seen  in  the  rabbit's  cornea  as  the  earlier 
phases  of  some  of  the  cell-inclusions  originally  described  by  him. 
Finally,  Ruifer  and  PHmmer  state  that  they  have  been  able  to  find 
no  evidence  of  sjDoring.  This  contradicts  their  statement  as  to  their 
accepting  the  position  of  Guarnieri,  who  described  in  the  vaccinated 
cornea  parasites  vindergoing  simultaneous  subdivision  into  radial 
segments,  a  process  which  is  accepted  as  sporing  in  the  well-known 
parasites  of  malaria.  S.  Monckton  Copeman''^  refuses  to  accept 
experiments  on  rodents,  because  in  these  animals  vaccinia  does  not 
cause  exactly  the  same  lesions  as  it  does  in  man.  Now,  since  many 
observations  serve  to  show  that  vaccinia  is  but  modified  variola,  the 
following  observation  made  by  the  writer  seems  to  render  such 
objections  valueless.  Some  variola  lymph  kindly  supplied  by  Dr. 
F.  J.  Ricketts  was  rubbed  into  a  rabbit's  ear.  Seven  days  later 
the  animal  was  killed.  The  scratch  healed,  but  a  scab  formed  over 
it  and  spread  for  two  millimetres  on  each  side  of  the  scratch. 
Examined  histologically  and  compared  with  scabbed  vaccination 
lesions  from  a  child's  ann,  and  with  variola  lesions  from  a  man  who 
died  of  smallpox,  the  lesion  on  the  rabbit's  ear  was  found  to 
present  characters  in  every  way  corresponding  to  those  in  the 
human  subject.  And,  moreover,  a  smallpox  lesion  does  not  always 
assume   a   pustular   character   in   man.       It   may   be   confidently 

'  Copeman,  '  Brit.  Med.  Journ.,'  1894,  vol.  ii,  p.  157. 
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asserted  that  in  vaccine  lympli  there  is  a  protozoon  which  deter- 
mines in  the  cornea  of  rodents  a  definite  series  of  pathological 
changes,  and  that  the  study  of  variola  and  vaccinia^  in  man  shows 
that  a  morphologically  identical  protozoon  rs  present.  The  early 
intra- cellular  stage  of  the  parasites  of  the  vaccinated  cornea  and 
human  variola  goes  to  show  that  they  are  probably  both  necessary 
parasites.  The  conclusion  is  that  the  parasites  are  identical  in  the 
two  conditions.  There  is,  in  the  writer's  opinion,  as  much  evidence 
that  vaccinia  and  variola  are  caused  by  the  protozoon  described 
above  as  that  malarial  fever  is  caused  by  the  protozoa  first  described 
by  Laveran. 

It  has  been  mentioned  above  that  Doehle  described  nucleated 
flagellate  bodies  in  the  blood  of  persons  suffering  from  primary 
syphilis,  a  disease  which  in  some  aspects  has  a  considerable  resem- 
blance to  the  specific  fevers,  and,  as  is  suggested  by  the  vulgar  name 
of  the  disease,  it  is  sometimes  a  difficult  matter  to  distinguish 
between  pustular  syphilitic  lesions  and  those  of  smallpox.  When 
some  syphilitic  sores  of  the  skin  and  of  mucous  surfaces  covered  by 
stratified  squamous  epithelia  are  examined  microscopically  they 
frequently  present  epitheliomatous  characters,  long  processes  of 
epithelium  being  found  to  penetrate  deeply  into  the  subjacent  sup- 
porting connective  tissue.  It  becomes  thus  a  matter  of  interest  to 
compare  syphilitic  lesions  with  those  of  smallpox  and  cancer.  When 
spreading  primary  or  secondary  lesions  are  excised  and  at  once 
placed  in  Foa's  solution,  hardened  in  the  usual  way,  and  cut  into 
sections,  these  present  appearances  closely  resembling  those  of  the 
vaccinated  cornea  and  some  cancers.  In  Plate  VIII,  fig.  8,  is  depicted 
a  portion  of  the  superficial  epithelium  about  three  millimetres  from 
the  edge  of  a  primary  sore.  At  a,  a,  within  the  nuclei  of  epithelial 
cells,  are  bodies  resembling  the  young  parasites  of  vaccinia ;  whilst 
at  h  are  shown  dense  homogeneous  bodies  closely  resembUng  some 
of  the  parasites  of  cystic  ureteritis.  At  c  is  a  larger  body  similar  to 
those  marked  h,  except  in  that  it  has  within  a  central  clearing  a 
nuclear  bar  which  stained  blue  with  haematoxylin.  At  d,  d,  are 
other  bodies  showing  radiating  strings  of  chromatin  granules.  At 
/  is  another  of  these  bodies,  presenting  a  central  dense  body  around 
which  a  hollow  sphere  of  granules,  some  of  which  stained  blue  with 

1  For  further  observations  on  this  subject  see  Jackson  Clarke,  '  Med.  Press 
and  Cir.,'  1893,  vol.  ii,  p.  233;  '  Brit.  Med.  Journ.,'  1894,  vol.  ii,  p.  869  ;  '  Lancet,' 
1895,  vol.  i,  p.  139  ;  '  Ceutralblatt  fiir  Bakt.,'  1895,  B.  xiii,  p.  300, 
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acid  hsematoxylin,  has  formed,  recalling  a  form  of  the  parasites 
in  cystic  ureteritis.  The  appearance  shown  at  g  in  fig.  8  is 
strongly  suggestive  of  sporing.  The  reticulated  bodies,  as  at  e,  are 
produced  by  a  change  in  the  denser  structures,  and  seem  to  precede 
a  subdivision  into  minute  bodies  similar  to  those  represented  at  g. 
In  a  previous  article  the  writer  i  first  made  the  comparison  between 
the  parasites  of  variola  and  the  bodies  now  under  consideration.  At 
that  time  he  had  not  been  able  to  make  out  karyokinetic  processes 
in  the  bodies,  and  consequently  was  unable  to  express  a  definite 
opinion  as  to  their  nature ;  but  on  comparing  structures  such  as 
those  represented  in  figs.  3 — 6  with  those  shown  in  d  and  d',  fig. 
8,  the  writer  is  of  opinion  that  the  syj^hilitic  lesions  contain 
parasitic  protozoa  akin  to  those  of  variola  and  vaccinia. 

Material  obtained  from  the  mortuary  twenty -four  houi's  or  longer 
after  death  loses  many  of  the  appearances  which  are  present  when 
it  is  fixed  whilst  still  warm  and  alive.  In  spite  of  this,  some 
gummata  of  the  liver  present  a  few  dense  structures  comparable 
with  those  shown  at  b  in  fig.  8,  as  well  as  less  definite  bodies 
which  are  comparable  with  the  reticulated  formations  shown  in 
fig.  8,  as  at  e. 

In  conclusion  it  may  be  stated  that  there  is  ground  for  fui'ther 
research,  and  it  may  prove  that  the  common  infective  fevers  as  well 
as  syphilis  produce  lesions  long  after  the  first  effects  of  the  infection 
have  passed  away— lesions  comparable  to  the  tertiary  lesions  of 
syphilis.  It  may  even  prove  that  among  such  lesions  are  some  of 
those  known  as  cancer  and  sarcoma.  Further,  it  may  prove  that 
when  a  chronic  syphilitic  lesion  assumes  a  cancerous  character,  this 
is  but  a  modification  of  the  syphilitic  process. 

October  16th,  1894. 

1  Jacksou  Clarke,  '  Centralblatt  f  iir  Bakt.,'  1895,  B.  xiii,  p.  300. 
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2.  Absolution  and  metabolism  in  obstruction  of  the  pancreatic 

duct. 

By  Vaughan  Haeley,  M.D.     . 

IT  being  of  particxilar  interest  to  investigate  wliat  changes  occiu' 
in  the  absorption  of  food  as  well  as  metabolism  in  that  diseased 
condition  in  which  so  important  a  juice  as  the  pancreatic  is  prevented 
from  entering  the  alimentary  canal,  I  venture  to  bring  fonvard  the 
following  facts : 

As  early  as  1832  Bright'  stated  that  in  diseases  of  the  pancreas 
large  quantities  of  fat  were  found  in  the  stools. 

In  1862  Dr.  George  Harley"  pointed  out  that  the  solidification 
of  oil  taken  by  the  mouth  in  the  stools  was  a  reliable  sign  of 
occlusion  of  the  pancreatic  duct. 

Experimentally  von  Mering  and  Minkowski  •''  showed  that  in  dogs 
in  which  the  pancreas  had  been  entirely  extirpated,  and  the  animals 
thus  rendered  diabetic,  large  quantities  of  fat  occurred  in  the 
stools. 

Subsequently  Abelmaun*  investigated  the  metabolism  of  dogs 
from  which  the  pancreas  was  either  partially  or  totally  extirpated ; 
in  this  research  he  showed  that  von  Mering's  and  Minkowski's 
observations  were  perfectly  correct,  and  that  animals  thus  oj^erated 
on  were  unable  to  absorb  as  much  fat  as  normal  animals.  In  fact, 
while  olive  oil  was  entirely  unabsorbed,  milk  fat  was  only  absorbed 
in  small  quantities.  He  further  found  that  while  the  absorption  of 
proteids  was  very  much  diminished,  carbohydrates  were  not 
absorbed  in  the  normal  quantity. 

In  September,  1893,  while  working  in  the  Physiological  Laboratory 
of  Turin,  I  found  that  in  a  dog  from  which  almost  the  entire  pancreas 
had  been  removed,  the  body  weight  fell  from  8'5  kilos,  to  5"05  kilos. 
in  the  space  of  two  months  ;  at  the  same  time  the  urin(3  contained  no 
sugar.    The  faeces  of  all  the  animals  that  I  have  experimented  upon 

>  Bright,  •  Med.-Chir.  Trans.,'  1832. 

2  George  Harley,  "  Complete  Obstruction  to  the  Bile  and  Pancreatic  Ducts," 
'Trans.  Path.  Soc.,'  vol.  xiii,  1862,  p.  118. 

^  Von  Mering  and  Minkowski,  'Arch.  f.  exp.  Path.  u.  Pharm.,'  vol.  xxvi,  188D, 
p.  371. 

•*  Abehnann,  '  luaug.  Diss.,  Dorpat,'  1890. 
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liad  a  most  peculiar  foul  smell ;  this  fact,  trifling  as  it  may  appear, 
is  nevertheless  of  importance,  as  I  have  found  it  invariably  to  occur 
when  the  dogs  were  fed  on  raw  meat,  which  even  often  reappeared 
in  the  stools  apparently  unaltered ;  when  fat  was  given  it  also 
reapi^eared  in  large  quantities  in  the  stools.  Before  describing  a 
human  case,  I  shall  give,  for  the  purpose  of  comparison,  the  results 
of  the  analyses  in  a  dog  which  lived  for  two  months  after  an 
almost  total  extirpation  of  the  pancreas.  The  dog  lost  considerable 
flesh,  although  the  urine  at  no  time  contained  any  sugar,  for 
which  it  was  repeatedly  examined  by  fennentation,  phenyl-hydrazine, 
and  Fehling's  tests.  The  urine,  on  the  other  hand,  contained  not 
only  acetone,  but  also  aceto-acetic  acid  in  small  quantities.  The 
faeces  always  contained  undigested  food,  and  had  the  remarkably 
foul  odour  above  described. 


Table  1. — Showing  the  absoiytion  of  nitrogen  in  a  dog  in  which  the 
pancreas  had  been  almost  extirpated ;  the  animal  lost  flesh  con- 
siderably, hut  the  urine  never  contained  sugar,  owing  to  some 
very  small  portions  of  the  tail  of  the  pancreas  having  been  left. 


Day. 

Weight. 

Food. 

Uriue. 

Faeces. 

P.cent.ofN. 
absorbed. 

1 

Kilos. 
5-700 

N.in 

grams. 

No  food 

N.in 
grams. 
1-945 

Quantity 

iu  grams. 

None 

N.in 
grams. 

Total  N. 
for  4  (lays. 

2 

5-700  ] 

2-193 

80-2 

5-900] 

3 

5-500  \ 

17-618 

2-260 

60-3 

3-100 

14-469 

17-88 

4 

5-450  J 

3013 

66-4 

2-221  f 

5 
6 

5-3001 
5-150; 

No  food 

1-147 
1-520 

67-0 
18-7 

3-248J 
0-644 

On  the  first  day,  as  shown  in  Table  1,  no  food  was  given,  while 
during  the  next  three  days  the  animal  was  given  meat  containing 
17"618  grams  of  nitrogen.  With  the  first  and  last  meal  charcoal  was 
given  to  indicate  how  long  the  faeces  passed,  belonged  to  this  diet ;  the 
black  colour  disappeared  on  the  sixth  day.  The  stools  passed  on  the 
sixth  day,  which  did  not  contain  any  charcoal,  are  therefore  not 
reckoned  in  calciilating  the  total  quantity  of  nitrogen  unabsorbed. 

That  even  fasting  animals  pass  faeces  we  know  from  the  experiments 
of  Voit,  and  that  the  same  holds  good  in  human  beings  has  been 
further  shown  by  observations  made  on  various  fasting  individuals. 
The  faeces  passed  on  the  sixth  day  correspond  in  all  pi-obability  to 
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the  fasting  stool,  which  is  supposed  to  be  deriyed  from  au  excretion 
into  the  alimentary  tract,  as  described  by  Hermann,  Ehrenthal, 
Bernstein,  and  F.  Voit. 

It  is  interesting  to  note  that  when  food  was  given  on  the 
second  morning  the  animal  passed  some  of  the  black-coloured 
stools  in  the  evening.  The  stools  were  each  day  collected  in  the 
morning  before  giving  the  food,  but  for  the  purpose  of  convenience 
they  are  entered  in  the  above  table  as  if  passed  during  that 
day. 

It  is  seen  in  Table  1  the  quantity  of  nitrogen  given  in  the  meat 
was  17"618  grams,  while  the  quantity  eliminated  from  the 
alimentary  canal  was  14-469,  consequently  only  17'88  per  cent, 
of  the  nitrogen  given  was  absorbed.  In  reality,  in  all  probability 
somewhat  more  was  absorbed,  as  some  of  this  nitrogen  found  in  the 
faeces  would  con-espond  to  that  which  is  normally  eliminated  in  a 
fasting  animal. 

In  the  analysis  of  the  urine  we  find  that  during  the  three  days 
on  which  the  animal  was  fed  the  quantity  of  nitrogen  eliminated 
was  almost  uniform ;  at  the  same  time  the  animal  could  not  be  said 
to  be  at  nitrogen  equilibrium,  as  it  continuously  lost  weight. 

The  quantity  of  nitrogen  ehminated  in  the  urine  and  faeces  was 
more  than  was  really  given  to  the  animal  in  the  diet,  so  that  some 
of  the  nitrogen  contained  in  the  urine  was  derived  from  a  breaking 
down  of  the  tissues  themselves,  and  hence  the  source  of  the  loss  of 
weight. 

The  loss  of  weight  in  this  ex]ieriment  can  be  partly  explained  by 
the  diiuinished  absorption  of  food  from  the  ahmentary  canal,  but 
this  alone  does  not  seem  a  sufficient  explanation. 

Abelmann  found  that  when  he  removed  the  entii'e  pancreas,  from 
22  to  58  per  cent,  of  the  proteids  given  to  his  dogs  was  absorbed, 
while  when  the  gland  was  only  partially  removed,  the  absorption 
ratio  rose  from  40  to  83  per  cent. 

It  is  therefore  shown  by  these  experiments  that  the  absorption  of 
proteids  from  the  alimentary  canal  is  markedly  affected  in  pan- 
creatic disease,  and  that,  as  will  be  seen  later,  it  is  in  reality 
not  much  less  affected  than  the  absor|)tion  of  fat  which  has  hitherto 
been  generally  believed  to  be,  if  not  the  only,  at  least  the  principal 
kind  of  food  affected. 

If  we  now  turn  to  the  effects  on  the  absorption  of  mutton  fat 
produced  by  extirpation  of  the  pancreas  in  dogs,  we  find  that  the 
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proportion   varies   with   the   period  which   has   elapsed  since  the 
operation. 

Table  2. —  Showing  the  absorption  of  imdton  fat,  after  almost  com- 
plete extirpation  of  the  pancreas ;  one  twentieth  of  the  tail  of  the 
pancreas  being  left.  The  experiment  begins  fifteen  days  after  the 
operation. 


Day. 

Weight. 

Fat  in  food. 

I'seces. 

Per  cent, 
absorbed. 

Grams. 

Quantity. 

Fat. 

Kilos. 

Total. 

Grams. 

Grams. 

I'at. 

1 
2 

7-670 
7-600 

36-40 

19-3      \ 
106-0     ]■ 

26-71 

26-62 

9 

6-850 

116         ] 

10 

6-830 

75-81 

174         \ 

47-05 

37-94 

11 

6-720 

53         J 

15 

6-500 

none  "^ 

16 

6-350 

9-620  i 

17 

18 

6-250 
6-100 

46-95 

8-037  ! 
9-914  [ 

44-885 

4-4 

19 

5-900 

10-936  1 

20 

5-900 

no  food 

6-378J 

Charcoal  was  given  as  indicator  in  this  case  in  the  same  manner 
as  previously  described.  In  the  above  table  it  is  seen  that  in  the 
first  two  periods  of  two  and  three  days  respectively  26-62  to  37-94 
per  cent,  of  the  fat  given  was  absorbed,  the  largest  absorption 
taking  place  when  the  largest  quantity  of  fat  was  given  ;  while 
during  the  third  period,  when  the  animal  was  in  a  weaker  con- 
dition, and  woidd  not  take  so  much  food,  the  quantity  of  fat 
absorbed  was  much  less,  being  only  4-44  per  cent. 

Abelmann  found  that  after  the  total  extirpation  of  the  2)aucreas 
in  his  dogs  no  fat  was  absorbed,  whereas  in  partial  extirpation 
from  25  to  59  per  cent,  of  the  quantity  given  was  absorbed.  Milk 
fat,  however,  proved  an  exception  to  this  i-ule,  for  he  found  in  total 
extirpation  from  28  to  33  per  cent,  of  the  milk  fat  was  absorbed. 

In  other  experiments  in  which  I  have  endeavom-ed  to  ascertain 
the  amount  of  fat  absorbed  from  the  intestinal  canal  of  dogs  after 
either  partial  or  total  extirpation  of  the  pancreas,  I  have  in  all 
cases  found  a  very  marked  decrease  from  the  normal  amount  of  fat 
absorbed,  but  the  above  samples  are  the  best  of  them. 


20^  MISCELLANEOUS    COMMUNICATIONS. 

In  a  paper  on  the  absorption  of  milk  fat  recently  published  in 
the  '  Journal  of  Physiology,'  *  I  showed  that  while  a  normal  dog  fed 
on  milk  absorbs  from  21  to  46  per  cent,  of  the  fat  given  in  seven 
hours,  in  a  dog  from  whom  the  pancreas  had  been  entirely  removed 
no  absorption  of  milk  fat  whatsoever  could  be  definitively  found  to 
have  occurred  in  this  space  of  time. 

With  these  preliminary  remarks  I  will  proceed  to  narrate  an 
exceptionally  characteristic  case  of  pancreatic  duct  obstiniction  in 
which,  through  the  kindness  of  Dr.  Auld,  of  Wimbome,  I  had  the 
opportunity  of  making  a  series  of  analyses  while  the  patient  was 
on  a  fixed  diet. 

The  patient  was  a  boy  aged  thirteen,  who,  after  recovering  from 
scarlet  fever,  was  attacked  by  severe  gastritis  in  Febmary,  1894.  He 
had  j)reviously  suffered  from  an  attack  of  acute  nephritis.  Two 
months  after  the  scarlet  fever  an  offensive  smell  was  noticed  by 
persons  coming  near  him,  and  this  was  found  to  be  due  to  an  oily 
excretion  which  collected  on  the  seat  of  his  trousers. 

On  examining  his  faeces  Dr.  Auld  found  them  of  a  light  brown 
colour,  soft,  and  containing  undigested  food.  A  large  quantity  of 
oil  floated  about  them ;  on  cooling,  the  oil  solidified  into  a  hard 
beeswax-like  cake.  A  motion  followed  immediately  upon  each  meal, 
associated  with  pain  in  the  rectum,  which  was  found  to  be  due  to 
an  inflammatory  congestion  of  the  mucous  membrane  and  an  appear- 
ance of  villous  growths. 

When  Dr.  Auld  brought  the  boy  to  Dr.  George  Harley  on  the 
4th  October,  1894,  he  was  passing  every  tenth  day  or  so  a  large 
quantity  of  more  or  less  bright  orange- coloured  oily  fluid,  which 
immediately  gave  rise  to  the  suj^position  that  he  was  laboui'ing 
under  some  form  or  another  of  pancreatic  disease.  His  abdomen 
was  consequently  carefully  examined,  without  any  pain,  tenderness, 
or  swelling  of  any  kind  being  found  in  the  pancreatic  region.  The 
oily  stools  were,  however,  so  characteristic  of  the  absence  of  pan- 
creatic juice  that  he  was  put  imder  the  appropriate  treatment  for 
that  affection. 

When  I  examined  the  urine  in  June  it  contained  1'51  per  cent, 
of  urea,  no  acetone  or  aceto-acetic  acid,  nor  any  sugar.  At  this 
time  the  boy  weighed  78  lbs.  Some  of  the  oily  matter  he  passed 
was  sent  to  me  for  analysis  in  July,  and  I  found  it  consisted  of  small 
quantities  of  neutral  fat  and  soap,  and  large  quantities  of  fat  acids. 
'■  Vauglian  Harley,  '  Journal  of  Physiology,'  vol.  xviii,  1895,  p.  1. 
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During  December,  1894,  all  medicines  were  stopped,  and  lie  was 
placed  for  four  days  entirely  on  milk  diet. 

On  this  diet  the  faeces  were  of  a  yellowish- white  colour,  and  of 
the  consistence  of  a  soft  cream  cheese.  They  contained  a  few 
yellowish  lumps  like  beeswax,  and  smelt  like  extremely  bad  cheese. 
They  contained  a  small  quantity  of  bile  acids  and  urobilin.  From 
this,  and  the  absence  of  any  jaundice  or  bile  in  the  urine,  the  bile- 
duct  was  evidently  pervious.  The  results  of  a  quantitative  analysis 
are  given  below  in  a  tabular  form. 

Table   3. — Boy,  age  thirteen,  suffering  from  probable  obstruction 
to  the  pancreatic  duct. 


Date. 

Weight. 

Milk  diet. 

Quantity. 

N. 

Proteids. 

Fat. 

Kilos. 

lbs. 

c.c. 

Grams. 

Grams. 

Grams. 

December  13 

37-8 

84 

Ordiuary  diet 

— 

— 

— 

14 

37-8 

84 

3976 

1312 

82-5 

196-85 

15 

37-6 

83-5 

3976 

13-12 

82-5 

196-85 

16 

37-4 

83 

3976 

1312 

82-5 

196-85 

17 

37-4 

83 

3976 

13-12 

82-5 

196-85 

18 

37-6 

83-5 

Ordinary  diet 

— 

— 

— 

19 

37-8 

84 

Ditto. 

— 

— 

— 

Date. 

Urine. 

Fseces. 

December  13 
14 
15 
16 
17 

Quantity 
c.c. 

1680 
1960 
2240 
1960 

Re- 
action. 

acid 
acid 
acid 
acid 

Sp.  gi. 

1007 
1007 
1008 
1009 

N. 
Grams. 

10-017 

10-272 
12096 
10  027 

Quantity. 
Grams. 

257-84 
688-02 
576-40 

N. 
Grams. 

1-149 
5-631 
4-859 

Proteids. 
Grams. 

8-931 
35-194 
30-368 

Fat. 
Grams. 

19-98 
149-72 
137-87 

The  analysis  of  the  four  days  given  in  Table  3  show  that,  as  far 
as  the  urine  is  concerned,  the  quantity  of  nitrogen  exci-eted  is  com- 
paratively equal.  During  the  first  two  days  on  a  milk  diet  he  lost 
a  pound  in  weight  (14th  and  15th),  the  next  two  days  (16th  and 
17th)  his  weight  remained  the  same,  and  the  nitrogen  eliminated 
in  the  faeces  and  urine  was  practically  the  same.  In  calculating 
the  absorption  and  metabolism  in  his  case  the  results  of  tlu'  16th 
and  17th  of  December  only  are  employed. 

As  regards  the  absorption  of  nitrogen  and  fat  from  the  alimen- 
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tary  canal  I  will  compare  the  average  results  of  these  two  days 
with  that  found  by  Eiibner^  in  a  healthy  man  on  a  milk  diet. 


Table  4. — Comparing  the  quantity  of  nitrogen  and  fat  absorbed 
from  the  alimentary  canal  on  milk  diet  in  a  healthy  man  (Biibner) 
and  the  patient  suffering  from  probable  obstruction  to  the  pan- 
creatic duct. 


Condition. 

Milk  contained 

Fsces  contained 

Absorbed. 

Quan- 

tity. 

N. 

Fat. 

N 

Fat. 

N. 

Fat, 

c.c. 

Grams. 

Grams. 

Grms. 

% 

Grams. 

% 

Grams. 

% 

Grams. 

% 

Health 

3075 

19-4 

119-9 

1-5 

7-7 

6-7 

5-6 

17-9 

92-3 

112-9 

94-4 

Pancreatic 

obstruction 

3976 

13'12 

196-85 

5-25 

4.0-0 

143-80  73-05 

7-87 

60-0 

52-05 

26-95 

In  Table  4  it  is  seen  that  in  the  healthy  man  the  faeces  contained 
1"5  grams  of  nitrogen,  i.  e.  ^'1  per  cent,  of  the  total  nitrogen  given, 
consequently  92-3  per  cent,  of  the  total  nitrogen  given  had  been 
absorbed.  When  we  compare  this  with  the  unhealthy  boy's  case 
it  is  seen  that  in  an  average  of  two  days,  during  which  the  patient 
was  on  nitrogen  eqmlibrium,  the  fseces  contained  5-25  grams  of 
nitrogen,  so  that  40  per  cent,  of  the  total  nitrogen  given  was 
eliminated  in  the  fseces,  and  60  per  cent,  only  had  been  taken  into 
the  system  to  be  made  use  of  in  metabolism. 

As  regards  the  fat,  in  Riibner's  healthy  man  only  67  grams  were 
excreted  in  the  fseces,  i.  e.  5-6  per  cent. ;  whereas  in  our  boy's  case 
(of  probable  obstruction  to  the  pancreatic  duct)  the  faeces  contained 
143-80  grams  of  fat,  i.  e.  7305  per  cent., — so  that  only  26-95  per 
cent,  of  the  fat  given  was  absorbed  from  the  intestines  and  rendered 
capable  of  being  made  use  of  in  metabolism. 

The  two  cases  seem  fair  ones  to  compare,  as  the  quantity  of  food 
given  was  about  equal  in  both;  the  only  difference  being  that 
while  the  boy  received  a  larger  quantity  of  fat  in  his  diet,  Riibner's 
received  a  larger  quantity  of  nitrogenous  food. 

Turning  now  from  what  the  results  given  in  these  tables  show 
as  regards  absorption  to  the  actual  nourishment  of  our  case,  it  may 
be  as  well  to  express  it  in  the  fonn  of  calories, — that  is  to  say,  the 
quantity  of  heat  necessary  to  raise  one  kilogram  1°  C. 

'  Rubuer,  '  Zeit.  f.  Biol.,'  1879,  vol.  xv,  p.  115. 
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From  Riibner's^  calculations  we  obtain  the  following  results  : 

1  gram  proteid  converted  into  urea,  uric  acid,  ammonia,  &c.      .   =  4'I  calories. 
1  gram  fat  converted  into  carbonic  acid  iind  water  .  .   =  9-3        „ 

1  gram  carbohydrate  converted  into  carbonic  acid  and  water     .   =  4'1         „ 

In  metabolism  experiments  it  is  customary  to  reckon  that  100 
grams  of  proteids  contain  on  an  average  16  per  cent,  of  nitrogen, 
so  that  if  we  multiply  the  quantity  of  nitrogen  by  6" 25  we  get  the 
quantity  of  proteid  it  represents. 

As  in  our  boy's  case  we  did  not  estimate  the  quantity  of  carbo- 
hydrates, an  average  of  the  other  analyses  has  been  taken. 

If  the  quantity  of  food  given  to  our  patient  be  converted  into 
calories  we  find — 

Grams. 

Proteid  .             .             .       82-51  x  4-1  =  338-25  calories. 

Fat          .            .            .     195-85  x  9-3  =  1830-71 

Carbohvdrate     .             .     198-75  x  4-1  =  814-87 


2983-83 
Consequently  the  boy  had  received  in  his  diet  2983-83  calories, 
and  as  he  weighed  374  kilos.  (78  lbs.)  during  the  days  of  observa- 
tion, he  received  78'9  calories  j^er  kilo,  in  his  food. 

Numerous  observers  have  found  that  a  normal  man  on  an 
average  requires  from  30  to  40  calories  per  kilo,  to  maintain  his 
weight  according  to  the  muscular  work  he  is  doing,  and  that  32 
calories  per  kilo,  is  sufiicient  for  most  people  doing  an  ordinary 
amount  of  muscular  exercise.  So  our  boy  received  in  his  diet 
twice  the  quantity  of  nourishment  necessary  to  maintain  his  bodily 
weight,  and  yet,  notwithstanding  this,  he  lost  weight. 

The  loss  of  weight  is  partly  explained  by  the  greatly  diminished 
absorption  of  food  which  we  found  by  the  analysis  of  the  faeces 
to  have  occurred,  from  which  is  seen  the  importance  of  analysing 
both  the  urine  and  faeces  before  formulating  a  diagnosis  in  a  case 
like  his. 

If  from  the  quantity  of  food  given  we  now  subtract  the  quantity 
we  found  by  analysis  to  have  remained  unabsorbed  from  the  aK- 
mentary  canal,  we  get  the  following  results.  From  the  carbohy- 
drates having  in  our  case  not  been  calculated,  I  have  taken  as  my 
standard  the  results  found  by  Abelmann.  He  found  in  partial 
extirpation  of  the  jmncreas  that  only  71  "78  p.  c.  of  the  carbo- 
hydrates given  in  the  food  were  absorbed  from  the  intestines. 
1   Riibner,  '  Zelt.  f.  Biol.,'  vols,  six— xxi,  1893-5. 
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Consequently  in  the  case  of  the  boy  we  find  — 


Given.      Unabsorbed. 

Proteid 

.     82-5    -     32-75  =    49-72  x  4-71  =  203-85  calories 

Fat 

.  196-85  -  143-80  =    53-05  x  9-3     =  493-37 

Carhohydrates 

.  198-75  -     43-00  =  155-75   x   4-1     =    638-58 

1336-80 

From  these  calculations  it  is  seen  that,  instead  of  the  boy  absorb- 
ing into  his  system  2983-83  calories,  he  only  absorbed  1336-80 
calories ;  that  is  to  say,  only  36  calories  per  kilo. 

On  turning  to  Table  3  we  see  that  he  weighed  37'8  kilos,  while  on 
ordinary  diet.  On  the  first  day  of  milk  diet  (Dec.  14th)  his  weight 
remained  the  same,  while  on  the  third  day  (Dec.  15th)  it  fell  to 
37-6  kilos.,  and  on  the  fourth  day  (Dec.  16th)  to  37-4  kilos.,  and 
remained  so  (on  the  17th)  ;  whereas  on  resuming  ordinary  diet 
(on  the  18th)  it  rose  to  37-6  and  (on  the  19th)  to  37-8  kilos. 

The  results  of  our  analysis  show  that  during  the  boy's  milk  diet, 
while  taking  a  large  quantity  of  food,  he  only  absorbed  a  small  part  of 
it,  but  at  the  same  time  he  absorbed  as  much  as  36  calories  per  kilo., 
and  in  spite  of  this  he  lost  weight ;  from  which  it  appears,  that 
although  from  32  to  34  calories  per  kilo,  per  diem  would  have  been 
ample  for  him  to  keep  up  his  body  weight  if  in  health,  it  was  insuf- 
ficient under  the  abnormal  circumstances  under  which  he  laboured. 

We  must,  therefore,  conclude  that  not  only  was  there  in  his  case 
a  disordered  absorption  of  food  from  the  alimentary  canal,  but 
there  was  also  a  defective  assimilation   of  what  was  absorbed. 

The  following  table  shows  the  changes  the  milk  fat  underwent 
during  its  passage  through  the  ahmentary  canal  in  the  case  of 
the  boy  under  observation. 

Table  5. — Showing  the  composition  of  the  fat  in  the  fxces  of  a  hoy 
suffering  from  prohahle  obstruction  of  the  imncreatic  duct,  and 
the  composition  of  fat  in  the  milk  given. 


Total 
fat. 

Neutral  fat. 

Free  fat  acids. 

Fat  acids  as 
soap. 

Cliolesterin. 

Milk 

Faeces  : 
16th 
17th 

196-85 

149  72 
137-87 

Total. 
191-000 

59-051 
49-149 

p.  C. 
9702 

39-44 
35-65 

Total. 
5-690 

54-348 
61-355 

p.  c. 
2-89 

36-30 
44-50 

Total. 
0-121 

26-270 
16135 

p.  c. 
0-06 

17-55 
13-15 

Total. 
0-160 

10-051 
9-231 

p.  c. 
0-08 

fi-71 
6-70 

ABSORPTION    IN    OBSTRUCTION    OF    THK    PANCREATIC    DUCT.       207 

In  Table  5  we  find  the  quantity  of  neutral  fat  taken  has  diminished 
from  191  grams  to  59*051  and  49149  grams  respectively,  so  that  a 
large  quantity  of  it  has  either  been  absorbed  during  its  transit 
along  the  alimentary  canal,  or,  in  spite  of  the  absence  of  the  pan- 
creatic secretion,  it  has  been  broken  up  into  fat  acids,  &c. 

In  the  milk  given,  although  there  were  only  5  "690  grams  of  free 
fat  acids,  yet  54'348  and  61-355  grams  were  foTind  in  the  faeces. 
From  this  it  is  seen  that  we  can  at  least  account  for  the  disappear- 
ance of  part  of  the  neutral  fat  from  the  alimentary  canal  by  its 
having  been  spHt  up  into  free  fat  acids  in  its  passage  along  the 
intestines,  seeing  that  they  were  increased  tenfold. 

As  regards  soaps,  their  quantity  in  the  milk  was  only  0"121,  while 
in  the  faeces  it  was  no  less  than  26'270  and  18'135  grams. 

Thus,  in  spite  of  the  pancreatic  secretion  being  absent,  the  neutral 
fats  have  not  only  been  spHt  up  into  free  fatty  acids  and  glycerine, 
but  the  fat  acids  have  been  able  to  find  in  the  intestines  an  alkali 
wherewith  to  form  soap. 

The  amount  of  cholesterin  in  the  milk  was  only  0"16  grams, 
while  the  quantity  found  in  the  faeces  was  10051  and  9'231  grams 
respectively.  This  increase  cannot  be  regarded  as  being  due  to  a 
cheinical  change  in  the  milk,  but  is  in  all  probabiHty  due  to  a 
quantity  of  cholesterin  being  eliminated  by  the  bile,  or  perhaps 
due  to  intestinal  secretion. 

That  the  above  chemical  changes  should  have  taken  place  in  the 
milk  fats  during  their  sojourn  in  the  alimentary  canal  in  the  boy 
might  argue  against  the  idea  of  the  absence  of  the  pancreatic  juice 
really  occurring,  had  not  other  experiments  shown  that  the  same 
thing  occurs  in  animals  when  we  have  undoubtedly  not  only 
hindered  the  flow  of  pancreatic  juice  into  the  intestines,  but  removed 
the  entire  gland. 

I  shnll  now  give  a  table  showing  the  results  found  in  the  case 
of  the  boy  with  supposed  obstruction  of  the  duct,  and  those  I  found 
in  the  faeces  of  dogs  which  had  had  their  pancreas  extirpated. 
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Table  6. — Showing  average  composition  of  fat  in  the  fseces  of  a 
normal  dog  on  milk  diet,  compared  with  one  from  tvhich  the 
pancreas  had  been  removed,  placed  side  hy  side  with  the  average 
result  obtained  in  the  tivo  days''  analysis  in  the  case  of  the  hoy 
supposed  to  he  suffering  from  obstruction  of  the  pancreatic 
duct. 


Normal  dogs       .... 
Pancreas  extirpated  . 
B03-  with  obstructed  pancreatic 
duct      ..... 


Total 
tat. 


Neutral 
fat. 


p.  c. 
100 

100 

100 


p.  c. 
3417 
33-90 


Free  fat 
acids. 


p.  c. 
58-65 
55-25 

40-40 


Soap  as  free 
fat  acid. 


p.  c. 

7-19 

10-Si 


1535 


It  is  seen  in  Table  6  that,  if  we  take  the  total  ether  extract  of  the 
faeces  as  representing  100,  the  quantity  of  neutral  fat  contained  in 
it  is  in  normal  dogs  34-17 ;  while  in  those  from  whom  the  pancreas 
was  artificially  removed,  as  well  as  in  the  boy,  we  get  respectively 
33-90  and  37-55  per  cent. 

In  the  normal  dogs,  while  the  free  fat  acids  are  58-65  per  cent.,  in 
dogs  without  the  pancreas  and  in  the  lioy  they  are  respectively 
only  35-25  and  40-40  per  cent.  On  the  other  hand,  the  soaps  as 
represented  as  free  fat  acids  are  in  normal  dogs  only  7"  19  per  cent., 
while  after  pancreatic  extirpation  they  are  increased  to  10-84  per 
cent.,  and  in  the  case  of  the  boy  they  are  15-35  per  cent.  Con- 
sequently these  cases  very  closely  resemble  each  other  in  as  far  as 
neutral  fat  and  fat  acids  are  concerned.  In  fact,  from  merely  the 
analysis  of  neutral  fat  and  fat  acids  one  would  be  unable  to  say 
whether  the  pancreatic  juice  was  present  or  absent.  In  the  case  of 
the  soaps  we  see  that  there  is  a  shght  tendency  to  excessive 
formation,  or,  I  should  rather  say,  an  excessive  excretion  of  soap  in 
the  stools  when  the  pancreatic  juice  is  hindered  from  reaching  the 
intestines.  This  may  be  regarded  as  most  remarkable,  since  when 
the  pancreas  is  either  entirely  removed,  or  its  secretion  is  merely 
prevented  reaching  the  alimentary  canal,  there  is  either  a  non- 
absorjition  or  a  greatly  diminished  absorption  of  fat  from  the 
intestines. 

According  to  former  ideas,  this  non-absorption  would  have  been 
attributed  to  the  fat-splitting-up  action  of  the  pancreatic  juice  no 
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longer  coming  into  play,  and  from  the  fats  not  being  broken  down, 
no  emulsification  taking  place,  and  therefore  no  absorption. 

In  the  case  of  the  dogs,  as  well  as  the  boy,  it  is  seen  from  the 
above  analysis  that,  in  spite  of  the  absence  of  the  fat-splitting 
ferment  of  the  pancreas,  the  fats  during  their  passage  through  the 
alimentary  canal  are,  by  some  means  or  another,  broken  up,  and  not 
only  form  free  fat  acids,  but  also  soaps.  Yet,  in  spite  of  this  fact, 
they  are  for  some  reason  or  another  not  absorbed. 

It  may  be  as  well  to  try  and  explain  by  the  light  yielded  by  the 
analyses  what  is  the  probable  state  of  affairs  in  the  case  of  the  boy. 

The  results  of  the  analyses  show  us  that  large  quantities  of  fat 
appeared  in  the  stools,  no  less  than  73'05  per  cent,  of  the  total 
quantity  given.  And,  still  further,  that  the  proteids  excreted  in 
the  faeces  are  far  above  the  amounts  normally  found,  so  that  40 
per  cent,  of  the  nitrogen  given  has  been  excreted  in  the  stools. 

The  foul  odour  of  the  stools  which  was  a  constant  feature  in  the 
case  of  my  dogs,  was  at  the  same  time  specially  marked  in  the  case 
of  this  boy,  so  that  it  is  worthy  of  note.  For  this  fact  led  me  to 
believe  that  for  some  reason  or  other  the  pancreatic  secretion  was 
not  reaching  the  alimentaiy  canal.  Yet  that  this  is  not  due  to  an 
absence  of  the  pancreas,  or  its  destruction  by  disease,  is  shown  by 
the  fact  that  at  no  time  was  sugar  present  in  the  urine,  and  therefore 
the  evidence  is  only  in  favour  of  an  occlusion  of  the  pancreatic  duct. 

Moreover,  the  morbid  anatomical  condition  which  has  led  to  this 
obsti-uction  ajipears  to  be  some  chronic  inflammatoiy  stricture  of  the 
duct.  For  as  the  analyses  have  shown  us  that  bile  reached  the 
intestine,  the  conunon  bile-duct  must  have  remained  free.  We  cannot 
therefore  suppose  that  the  common  orifice  of  the  bile  and  pancreatic 
ducts  can  even  be  partially  obsti-ucted.  For  seeing  that  bile  and 
pancreatic  juice  are  secreted  at  the  same  pressure,  namely,  260  mm. 
of  water,  it  is  hardly  possible  that  one  only  should  be  hindered 
reaching  the  intestines  if  both  were  implicated.  As  the  pancreas 
is,  however,  known  to  have  very  frequently  accessory  ducts,  and  in 
some  rare  cases  the  ducts  enter  the  duodenum  separately  from  the 
common  bile-duct,  the  accompanying  diagram  will,  I  think,  assist  in 
explaining  what  seems  to  have  occurred. 

As  the  commonest  form  of  accessory  duct  is  one  entering  the 
duodenum  nearer  the  stomach  (fZ),  and  we  know  from  the  histoiT  of 
the  case  that  the  boy  suffered  from  gastritis  previous  to  the 
appearance   of  the  foul -smelling   motions ;   it  is  conceivable  that 
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either  the  main  duct  of  the  pancreas  (a)  may  be  absent,  and  only 
the  accessory  duct  present,  and  if  so  that  an  inflammation  spreading 
from  the  stomach  down  the  duodenum  may  have  involved  it, 
without  having  extended  far  enough  to  have  likewise  involved  the 
orifice  of  the  common  bile-duct  (c).  In  this  way  there  might  be 
comj)lete  obstruction  of  the  pancreatic  and  not  of  the  bile  duct.     Or 

Fia.  17. 


Diagram  to  show  how  an  accessory  pancreatic  duct  may  open  away  from  the 

main  duct,  the  latter  opening  as  usual  into  the  duodenum  with  the  common 

bile-duct. 

we  may  even  imagine  that  both  the  main   (a)  and  the  accessory 

•  pancreatic  duct    (d)   are  present,  and  that  the  inflammation  has 

extended  up  the  accessory  duct  so  far  as  to  involve  the  main  duct 

also.     The  diagnosis  being  obstruction  of  the  pancreatic  duct,  and 

it  being  imj^ossible  to  give  any  drug  which  could  with  any  probability 

cure  such  morbid  condition,  it  became  necessary  to  consider  what 

could  best  be  done  in  the  case,  and  the  following  was  arrived  at. 

Abelmann  having  found  that  feeding  dogs  after  removal  of  the 
pancreas  with  raw  pancreas  caused  an  increased  absorption  of  fat, 
I  recommended  Dr.  Auld  to  give  the  boy  raw  pancreas.  From 
Februa.ry  28th  until  March  10th,  1895,  this  was  done,  and  during 
this  time  the  quantity  of  oil  passed  with  the  stools  was  very 
markedly  decreased,  although  it  did  not  entirely  disappear.  The 
foul  smell  was  also  absent,  but  as  the  boy  was  taking  at  the  same 
period  calomel  and  potassium  benzoate,  both  jiowerful  intestinal 
antiseptics,  we  can  hardly  put  this  last  fact  down  to  the  effect  of 
the  raw  jmncreas.  The  parents  then  refused  to  continue  the  pancreas 
treatment,  in  consequence  of  the  boy's  having  been  ill  after  eating 
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a  supposed  bad  pancreas.  And  since  then  oil  has  again  been  present 
off  and  on  in  the  stools,  and  Dr.  Auld  has  unsuccessfully  endeavoured 
to  get  the  parents  to  allow  the  boy  to  resume  taking  the  pancreas. 

During  the  last  four  months,  what  with  careful  dieting  and 
treatment,  the  patient  has  increased  2  lbs.  in  weight. 

In  conclusion  it  may  be  said,  from  the  results  of  the  analyses  in 
this  boy's  case,  and  of  the  dog's  from  which  the  pancreas  was  either 
partially  or  completely  removed,  that  the  pathology  of  the  absence 
of  pancreatic  juice  from  the  intestines  is  much  more  complicated 
than  what  was  formerly  supposed.  Seeing  that  not  alone  was  there 
diminished  absorption  of  fat,  so  that  only  26'95  p.  c.  of  the  total 
given  was  absorbed  in  the  case  of  the  boy,  and  from  4  to  37  p.  c.  in 
the  case  of  the  dogs  I  experimented  on,  but  at  the  same  time  the 
proteid  absorption  was  greatly  diminished,  so  that  in  dogs  only 
18  p.  c.  and  in  the  boy  60  p.  c.  was  absorbed. 

The  results  of  the  analyses  of  the  faeces  in  the  boy  show  that  the 
non-absorption  of  fat  in  pancreatic  duct  obstruction  is  not  due,  as  is 
generally  supposed,  to  any  want  of  the  splitting  up  of  the  neutral 
fat  into  fat  acids,  glycerine,  and  the  formation  of  soaj)s ;  but,  on  the 
contrary,  is  dependent  on  some  as  yet  unexplainable  cause. 

When  the  quantity  of  food  given  is  increased  to  above  the  quantity 
necessary  for  a  healthy  individual,  so  that  the  quantity  absorbed  may 
be  equ.al  to  the  number  of  calories  necessary  to  maintain  the  body 
weight  in  health,  it  is  nevertheless  owing  to  improper  metabolism 
insufficient  to  keep  the  body  weight  up  to  the  normal  standard  when 
the  pancreatic  duct  is  obstructed.  By  still  further  increasing  the 
quantity  of  food,  however,  the  body  weight  can  be  maintained,  and 
not  only  so  but  we  see  that,  in  the  case  of  this  boy,  careful  dieting, 
together  with  treatment,  not  only  kept  up  his  body  weight,  but  even 
sufficed  to  cause  a  gain  of  2  lbs.  in  the  si:)ace  of  four  months. 

Appendix. 

Methods  employed  hi  this  investicjation. — With  the  first  meal  a 
quantity  of  charcoal  was  given,  so  that  the  faeces  of  that  meal  might, 
by  their  dark  colour,  be  distinguished  from  those  belonging  to  the 
previous  one.  With  the  last  meal  charcoal  was  also  given  for  a 
similar  purpose. 

In  the  case  of  the  dogs,'^they  were  given  charcoal  but  otherwise 
kept  fasting  before  commencing  the  dieting. 

The  quantity  of  nitrogen  was  always  estimated  by  the  method  of 
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Kjeldahl.  And  iu  the  case  of  the  food  and  faeces  at  least  four 
samples  were  analysed,  and  the  quantity  of  nitrogen  calculated  from 
the  average.  In  the  case  of  the  urine,  on  the  other  hand,  two  analyses 
were  found  sufficient. 

In  analysing  the  fats  some  of  the  faeces  were  first  extracted  with 
alcohol  and  then  with  ether  in  a  Soxhlet's  extractor,  and  the  two 
extracts,  after  being  dried,  were  again  treated  with  absolute  ether, 
and  the  extract  then  weighed.  The  residue,  after  complete  extrac- 
tion with  ether,  was  heated  with  dilute  hydi'ochloric  acid,  dried, 
and  again  extracted  with  ether,  so  as  to  obtain  the  fat  acids  liberated 
from  the  soajjs.  The  quantity  found  in  the  first  ether  extract, 
together  with  the  soap,  is  in  the  above  tables  termed  total  fat. 

In  order  to  separate  the  neutral  fat,  fat  acids,  and  cholesterin, 
the  first  ether  extract  was  warmed  with  a  solution  of  sodium 
carbonate,  to  saponify  the  free  fat  acids,  and,  after  drying,  the 
neutral  fat  and  cholesterin  were  extracted  with  absolute  ether. 
The  free  fat  acids  were  calculated  by  the  loss  of  weight. 

The  new  ether  extract  was  then  treated  with  a  freshly  j^repared 
alcoholic  solution  of  metallic  sodium  (NaOH),  and,  after  drying, 
extracted  with  ether  to  separate  the  cholesterin.  It  was  often 
found  in  practice  necessary  to  repeat  the  process  several  times  before 
pure  cholesterin  could  be  obtained,  and  in  all  cases  it  was  repeated 
until  there  was  no  longer  any  loss  of  weight.  By  subtracting  the 
quantity  of  cholesterin  from  the  neutral  fat  and  cholesterin  the 
quantity  of  neutral  fat  was  obtained. 

In  order  to  study  the  absorption  of  milk  fat  and  proteids  in  the 
case  of  the  boy  a  quantity  of  milk  was  sterilised,  and  a  litre  of  it 
analysed  to  form  a  standard  of  comparison.  The  method  of  analysis 
was  exactly  similar  to  that  employed  in  the  case  of  the  dogs. 

May  21st,  1895. 


3.   Extensive  perirenal  hemorrhages. 
By  Francis  H.  Hawkins,  M.B. 

THE  specimen  now  shown  is  one  of  extensive  perirenal  haemor- 
rhage.    The  left  kidney   is   smaller  than   the   right,    and   is 
embedded  in  a  mass  of  blood  which  has  in  j)arts  become  organised. 
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The  haemoiThage,  while  suiTounding  the  kidney,  is  more  extensive 
over  the  anterior  surface  and  the  upper,  outer,  and  lower  border,  being- 
smaller  in  mass  over  the  posterior  surface.  The  capsule  strips  off 
easily,  and  has  no  communication  with  the  haemorrhage.  The  lower 
part  of  this  hsemorrhagic  mass  communicates  by  a  nari'owed  neck 
with  a  hsematoma,  which  was  situated  on  the  inner  surface  of  the 
transversahs. 

The  right  kidney,  apparently  somewhat  enlarged,  shows  over  the 
anterior  siirface  a  similar  though  much  smaller  hsemorrhagic  mass, 
which  is  also  entirely  outside  the  fibrous  capsule  of  the  organ. 

The  other  pathological  conditions  were  cardiac  hypertrophy  and 
dilated  mitral  orifice,  with  retraction  and  thickening  of  the  mitral 
cusps.  There  were  no  vegetations  or  fujigating  masses  on  the  valves. 
Also  an  infarct  in  the  anterior  border  of  the  right  lung,  recent 
pleurisy,  and  an  infarct  in  the  spleen.  There  were  also  numerous 
small  haemorrhages  in  the  bladder. 

The  patient  from  whom  this  specimen  was  removed — a  man 
aged  31  years,  who  had  always  been  a  sober  and  steady  man — 
was  admitted  into  the  Royal  Berkshire  Hospital,  under  my  care,  on 
September  11th,  1894,  with  peripheral  neuritis,  oedema  of  legs,  and 
mitral  regurgitation  ;  and  there  was,  in  addition,  a  swelling  which 
was  firm  and  immoveable,  situated  about  one  inch  above  the  left 
superior  ihac  crest  in  the  continuation  of  the  mid- axillary  line  : 
there  was  also  some  resistance  over  the  left  renal  region.  I  must 
also  add  that  there  was  no  bleeding  from  the  gums,  no  epistaxis  or 
signs  of  purpura  or  scurvy.  There  was  some  slight  haemoptysis, 
which  was  attributed  to  the  pulmonary  oedema.  The  history  of 
the  case  previous  to  coming  under  my  care  is  as  follows  : — Six  years 
ago  the  patient  had  rheumatic  fever,  but  remained  quite  well  until 
about  fourteen  weeks  before  admission,  when  he  had  a  second 
attack  of  rheumatic  fever,  and  shortly  after  its  onset,  in  addition 
to  the  peripheral  neuritis,  he  had  acute  pains  in  the  abdomen — 
shooting  in  character,  but  not  confined  to  any  particular  part.  I 
am  told  by  my  surgical  colleague,  Mr.  W.  J.  Maurice,  who  had 
seen  the  case  some  time  before  he  was  transferred  to  my  care,  that 
there  had  been  a  fluctuating  swelling  over  the  region  of  the  left 
kidney,  as  also  a  similar  swelling  in  the  right  lumbar  region,  which 
were  neither  painful  nor  tender.  The  swelling  above  the  left  iliac 
crest,  however,  had  been  red,  tender,  and  distinctly  fluctuating. 
There  had  also  been  some  extravasations  of  blood  over  the  back. 
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Remarks. — I  have  brought  this  specimen  before  the  Society 
because,  in  looking  through  works  on  pathological  anatomy,  as  also 
treatises  on  medicine,  I  cannot  find  any  description  of  or  reference 
to  any  such  condition.  Then  the  specimen  is  of  some  pi-actical 
interest,  as  perirenal  haemorrhages  have  in  no  work  which  I  have 
yet  read  been  suggested  as  a  possible  cause  of  a  renal  tumour. 
The  cause  of  the  haemorrhage  is  in  this  case  not  quite  clear.  At  no 
time  was  there  any  sign  or  symptom  suggestive  of  purpiira  haemor- 
rhagica  or  scurvy,  othei-wise  I  should  be  inclined  to  suggest  such  a 
condition  as  the  cause.  Failing  this,  I  would  suggest — although  I 
have  no  proof  of  such — that  a  lumliar  artery  or  arteries  became 
blocked,  small  aneurisms  formed,  ruptured,  and  produced  the 
haemorrhage.  November  6th,   1894. 


4.    Actinomycosis    of  the   cheek. 

By  H.  J.  Waring,  M.S. 

ACTINOMYCOSIS  wliich  is  limited  to  the  tissues  of  the  cheek  is  a 
rare  disease  in  man.  In  the  majority  of  cases  in  which  the 
cheek  is  involved  the  disease  commences  in  connection  with 
the  upper  or  lower  jaw,  or  in  or  around  the  base  of  a  carious  tooth. 
In  the  following  case  the  pathological  process  appears  to  have  been 
primary  in  the  tissues  of  the  left  cheek,  and  not  to  have  arisen  in 
connection  with  a  similar  affection  of  the  jaws. 

Case  1. — G.  W — ,  aged  20,  by  occtipation  a  laundiyman,  was  first 
seen  on  March  9th,  1895,  when  he  was  suffering  from  a  localised 
swelling  of  the  left  cheek.  The  swelling  was  first  noticed  by  the 
patient  in  November,  1894,  after  which  date  it  gradually  increased 
in  size,  and  in  the  middle  of  December  it  burst  internally  into  the 
mouth,  a  certain  amount  of  purulent  matter  being  evacuated.  After 
the  rupture  the  swelling  for  the  most  part  disappeared.  In  January, 
1895,  the  swelling  again  became  apparent  in  the  same  situation,  and 
since  then  it  has  slowly  increased  in  size.  Recently  the  skin  over 
it  has  become  reddened. 

In  April,  1894,  the  patient  was  in  the  London  Hospital  on  account 
of  a  s'VflelHng  of  the  right  cheek  immediately  below  the  orbit.     This 
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was  incised,  purulent  matter  evacuated,  and  according  to  tlie  account 
of  the  patient  it  was  called  a  "  chronic  abscess." 

The  patient  suffered  from  diphtheria  when  he  was  five,  otherwise 
he  has  had  no  other  illnesses.  He  has  never  worked  among  animals 
of  any  kind,  nor  has  he  had  to  do  with  grain  or  straw. 

Condition  on  admission. — The  patient  is  a  strong  and  fairly 
healthy  working  man.  Upon  the  outer  side  of  the  left  cheek,  a 
short  distance  behind  the  angle  of  the  mouth,  there  is  a  hard  and 
irregularly  shaped  swelling  about  the  size  of  a  half-crovni  piece, 
w^hich  involves  the  whole  thickness  of  the  tissues  of  the  cheek.  The 
skin  over  it  is  reddened  and  scaly,  and  upon  the  internal  surface 
there  are  several  small  soft  areas  which  fluctuate.  Here  also  are  to 
be  seen  a  few  small  puckered  scars  which  appear  to  be  the  remains 
of  former  communications  with  the  oral  cavity.  These  scars  are 
situated  around  the  ojjening  of  the  duct  of  the  parotid  gland.  This 
duct  appears  to  pass  through  the  swelhng,  but  there  does  not  seem 
to  be  obstruction  to  the  lumen  of  the  duct,  as  saliva  passes  along 
it  into  the  mouth  without  any  difficulty.  Underneath  the  ramus  of 
the  lower  jaw  on  the  left  side  there  are  one  or  two  enlarged  lym- 
phatic glands,  and  also  the  parotid  lymphatic  glands  of  the  same 
side  are  distinctly  larger  than  normal.  No  other  signs  of  disease 
were  detected  in  any  of  the  viscera.  The  temperature  was  normal. 
A  small  incision  was  made  over  the  largest  of  the  fluctuating  spots 
upon  the  internal  aspect  of  the  cheek.  From  this  there  exuded  a 
purulent  fluid  in  which  were  noticed  numerous  small  oval-shaped 
bodies  which  were  whitish  in  colour.  Under  the  microscope  these 
were  found  to  have  the  typical  structure  of  the  actinomycotic  fungiis. 
In  addition  StapliyJococcus  fyogenes  aureus  was  found  to  be  pre- 
sent. These  were  demonstrated  by  Dr.  Kanthack,  of  St.  Bartholo- 
mew's Hospital,  who  kindly  examined  the  fluid  for  me. 

After  the  diagnostic  incision  had  been  made  on  the  inner  aspect 
of  the  cheek  the  swelling  diminished  somewhat  in  size.  A  definite 
diagnosis  of  actinomycosis  having  been  made,  the  patient  was 
advised  to  come  into  the  hospital  and  have  the  disease  locally 
removed.  This  he  consented  to,  and  the  following  operation  was 
done  a  few  days  later.  During  the  interval  before  the  operation 
the  incision  on  the  inner  aspect  of  the  cheek  cpiite  closed  up,  and 
the  swelling  again  increased  in  size,  chiefly  on  the  outer  surface. 
The  patient  was  anaesthetised,  and  an  oval  piece  of  skin  which  com- 
prised nearly  the  whole  of  the  reddened  area  was  removed.     The 
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underlying  tissues,  which  were  very  much  infilti-ated,  were  then 
thoroughly  scraped  -vvith  a  sharp  Yolkmann's  spoon,  care  l)eing  taken 
to  avoid  the  duct  of  the  parotid  gland.  In  tliis  way  the  involved 
tissues  were  freed  from  the  disease  as  far  as  possible.  The  infil- 
tration extended  upwards  for  some  distance,  but  no  dead  or  diseased 
bone  was  met  with,  and  in  no  place  could  it  be  seen  that  the  in- 
flammatory process  had  extended  to  or  involved  the  jaw.  The 
mucous  membrane  lining  the  cheek  was  left  intact,  as,  if  any  portion 
had  been  removed,  the  part  which  surrounded  the  apertui'e  of  the 
duct  of  the  i^arotid  gland  must  have  been  taken  away.  After  all 
diseased  tissue  had  been  removed  the  entire  wound  was  irrigated 
with  a  solution  of  i>erchloride  of  mercury.  Next,  narrow  strips  of 
iodoform  gauze  upon  which  iodoform  jjaste  had  been  spread  were 
packed  into  the  wound,  the  margins  of  which  were  then  approxi- 
mated with  strips  of  Leslie's  strapping.  On  the  following  day  the 
packing  was  removed,  the  wound  irrigated,  and  then  filled  with 
iodoform  paste  and  dressed  with  gauze  and  strapping  as  before. 
This  method  of  dressing  was  repeated  daily,  and  in  a  few  days  the 
wound  began  to  close.  In  about  three  weeks  after  the  operation 
the  wound  had  completely  closed  and  healed.  The  only  sign  which 
remained  of  the  disease  was  a  small  puckered  scar  a  short  distance 
above  and  outside  the  angle  of  the  mouth. 

The  presence  of  the  small  oval  white  bodies  (which  have  been 
mentioned  above)  in  the  purulent  matter  which  exuded  when  the 
diagnostic  incision  was  made  first  suggested  the  time  nature  of 
the  affection,  and  the  succeeding  microscopical  examination  made  it 
clear.  Usually  these  oval  bodies  have  a  distinct  yellow  coloration, 
but  in  this  case  there  was  no  sign  of  it.  From  the  history  it  is  not 
easy  to  see  how  the  patient  contracted  the  disease.  The  occupation 
does  not  throw  any  light  on  the  matter.  In  all  probability  the 
actinomycotic  fungus  was  inti'oduced  into  the  mouth  along  with  the 
food,  and  obtained  an  entrance  into  the  tissues  of  the  cheek  through 
an  abrasion  upon  the  inner  surface.  The  presence  of  carious  teeth 
upon  the  affected  side  suggests  that  one  of  these  may  have  been  the 
point  of  inoculation,  but  against  this  there  is  no  evidence  that  the 
jaws  have  been  affected  during  any  stage  of  the  disease.  In  most 
of  the  recorded  cases  of  actinomycosis  of  the  cheek  the  jaws  or  the 
region  of  the  gums  have  been  first  the  seat  of  the  disease,  and  then 
the  infective  inflammatory  process  has  spread  to  the  surrounding 
tissues.     In  these  cases  the  lower  jaw   has  most  commonly  been 
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the  seat  of  the  counnencement  of  the  affection.  In  the  above  case, 
however,  the  disease  did  not  extend  downwards  as  low  as  the  ramus 
of  the  lower  jaw,  but  involved  chiefly  the  tissues  of  the  cheek  above 
the  level  of  the  angle  of  the  mouth.  The  fungus  is  usually  introduced 
into  man  along  with  some  variety  of  grain  or  vegetable  matter  to 
which  it  clings.  Actinomycotic  meat  has  been  said  to  be  the  vehicle 
of  infection,  but  there  does  not  appear  to  be  much  evidence  in 
favour  of  this.  The  present  case,  however,  suggests  that  this  may 
have  been  the  manner  of  infection.  In  a  case  which  was  in  St. 
Bartholomew's  Hospital  a  few  weeks  ago,  in  which  the  jaws  and 
cheeks  and  the  skin  of  the  neck  and  chest  were  the  seat  of  actinomy- 
cotic infiltration,  the  infection  could  apparently  be  traced  to  raw 
barley,  which  the  jjatient  had  eaten  a  few  weeks  before  the  onset  of 
the  disease. 

Treatment. — Iodide  of  potassium  has  been  said  to  cure  the  disease 
when  it  is  given  in  large  doses.  In  a  former  case  I  have  seen  this 
method  of  treatment  carried  out  without  any  improvement  in  the 
condition  of  the  patient.  In  the  above  case  there  was  distinct  evi- 
dence of  suppuration,  and  as  the  seat  of  the  disease  was  easily 
accessible  for  surgical  measures  it  was  decided  to  remove  it  locally 
at  once.  Iodoform  paste  was  used,  with  the  idea  that  it  would 
destroy  any  foci  of  disease  which  had  not  been  removed  by  scraping, 
and  in  this  case  appears  to  have  been  successful.  Possibly  iodoform 
may  have  a  destroying  action  on  the  actinomyces. 

The  enlarged  lymphatic  glands  were  not  interfered  with,  as  it  was 
thought  that  the  enlargement  was  due  to  a  simple  inflammatory 
process.  The  Staphylococcus  p>yogenes  aureus  was  found  in  the 
piu'ulent  material  which  was  removed  from  the  swelling,  which  fact 
may  have  been  the  cause  of  the  enlargement  of  the  glands.  It  has 
not  been  shown  that  the  fvmgus  spreads  by  means  of  the  lymphatics. 

3£ay  21st,  1895. 
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5.   Observations  concerning  the  repair  of  tendons. 
By  J.  Jackson  Clarke. 

AN  explanation  is  due  to  the  Society  before  I  begin  to  take  up 
some  of  the  time  of  the  meeting  with  so  well-'worn  a  subject 
as  the  repair  of  tendons,  more  especially  as  this  matter  was  so 
lately  as  last  session  brought  forward  in  an  able  paper  by 
Mr.  Tubby.  My  reasons  will  appear  if  the  chief  points  to  which 
your  attention  is  sought  are  at  once  eniunerated. 

First,  the  histological  examination  was  made  of  aseptically 
divided  tendons  forty-eight  hours  after  division,  with  a  view  of 
tracing  the  histogenesis  of  the  new  tissue  which  joins  the  divided 
and  ^"idely  separated  ends  of  the  tendon ;  secondly,  the  question 
of  "  Schlummerzellen,"  first  raised  by  Grawitz,  will  be  touched 
upon ;  and  finally,  phagocytosis,  as  seen  in  the  material  of  repair, 
will  be  briefly  examined  with  the  view  of  ascertaining  how  far  this 
phenomenon  may  be  made  to  account  for  certain  cell-inclusions, 
much  discussed  of  late  years. 

The  material  was  derived  from  two  rabbits,  in  which  the  tendo 
Achilhs  had  been  subcutaneously  divided  on  one  side  xmder 
antiseptic  conditions.  The  rabbits  were  killed  at  the  end  of  forty- 
eight  hours,  and  the  tendons  were  at  once  excised  and  placed  in 
Foa's  solution.  After  the  usual  paraffin  process  they  were  found  to 
give  satisfactory  sections  both  of  the  old  tendon  and  the  soft 
uniting  material.  The  latter,  in  the  recent  state,  consisted  of  a  straw- 
coloured  fiitn  gelatinous  foiTaation  which  ensheathed  the  separated 
ends  of  the  tendon,  and  at  its  narrowest  central  part  was  about  as 
thick  as  the  origiaal  tendon.  There  was  but  little  effused  blood, 
which  was  confined  to  the  cut  surfaces  of  the  tendon.  It  may  here 
be  added  that  in  another  rabbit  the  tendon  was  divided  on  a 
director  through  incisions  in  the  skin  and  in  the  tendon- sheath. 
This  rabbit  was  killed  after  twenty-four  hours,  and  the  Toniting 
material  had  the  same  volume  and  naked-eye  appearance  as  that  of 
tendons  examined  at  the  end  of  forty-eight  houi's.  No  histological 
examination  was  made  of  the  tendon  at  the  end  of  twenty-four 
hours,  the  specimen  being  kept  intact  for  the  museum. 

Sections  of  the  stinictures  taken  at  the  end  of  forty-eight  hours 
showed  that  eveiy  jjart  of  the  connecting  material  was  occupied  by 
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youiLg  branched  connective-tissue  cells,  which  have  all  the  characters 
of  those  described  by  Sherrington  and  Ballance,  under  the  name  of 
plasma-cells,  — a  term  first.  I  believe,  employed  by  TValdeyer — found 
■within  Ziegler's  chambers  placed  under  the  skin  in  aseptic  sur- 
roundings. Referring  to  fig.  1,^  it  will  be  seen  that  these  cells  are 
joined  together  by  slender  ramifications,  and  thus  a  meshwork  is 
formed,  the  interstices  of  which  are  filled  with  a  finely  granular 
material.  I  was  not  able  to  find  definite  fibrin  reticulum,  save 
about  the  blood-clot,  close  to  the  divided  ends  of  the  tendons.  The 
nuclei  of  the  young  branched  cells  everywhere  showed  signs  of 
activity,  and  many  of  them  contained  mitotic  figures,  even  in  the 
part  of  the  rmiting  material  farthest  removed  from  the  blood- 
vessels. 

On  examining  the  sections  to  ascertain  the  origin  of  the  young 
connective-tissue  cells,  as  estimated  by  mitotic  figures,  they  were 
seen  to  be  derived  from  two  sources.  First,  from  the  connective- 
tissue  cells  of  the  loose  fibrous  tissue  of  the  sheath.  A  series  of 
three  such  cells  is  shown  in  fig.  2,  where  one  of  the  three  con- 
joined cells  is  undergoing  mitotic  division.  The  chief  source  of  the 
young  cells  seemed  to  be  in  the  eudothehal  cells  of  the  capillaries 
of  the  sheath,  fig.  3,  and  of  its  interfascicular  prolongations  between 
the  bundles  of  tendon-fibres,  fig.  4.  The  tendon  cells  proper,  at 
the  forty-eighth  hour,  show  no  evidence  of  proliferation.  This  is 
in  harmony  with  the  experience  of  Tubby-  and  of  Viering.^ 
Sections  stained  with  the  Biondi-Ehrlich  reagent  showed  an  absence 
of  Mastzellen.* 

The  theory  of  SchlTimmerzellen  seems  to  have  arisen  with 
Grawitz  :  ^  as  applied  to  repair  of  tendon  it  has  been  taken  up  by 
Yiering  (loc.  cit.)  ;  in  fat,  and  again  by  Hermann  Schmidt,'"'  in 
regeneration  of  the  cornea,  by  Kruse,'^  and  in  the  stroma  of  cancer  by 
Heidemann,^  and  in  the  latter  place  opposed  by  Hansemann.^    It  is 

^  The  various  drawings  mentioned  in  tliis  paper  were  shown  at  the  meeting: 
of  the  Society. 

2  A.  H.  Tubby,  '  Guy's  Hospital  Reports,'  1892,  p.  109. 

*  Wilhelm  Viering,  '  Virch.  Arch.,'  1891,  p.  252. 

*  Westphal,  '  Ehriich  Gesammelte  ilittheiluiig,'  1891. 
»  Grawitz,  '  Virch.  Arch.,'  1889,  p.  73. 

«  H.  Schmidt,  ibid.,  1892,  p.  59. 

'  Alfred  Kruse,  ibid.,  1892,  p.  251. 

«  W.  Heidemaau,  ibid.,  1892,  p.  77. 

^  D.  Hansemann,  ibid.,  1893,  p.  147. 
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not  my  purpose  to  discuss  this  matter  fuUj,  but  I  can  affirm  that  in 
asepticallv  divided  tendons  there  is  no  evidence  that  new  cells  arise 
in  any  other  way  than  by  mitotic  subdivision  of  pre-existing  cells. 
The  process  of  vacuolation  of  the  ramifying  and  anastomosing 
yoimg  connective-tissue  cells  appears  not  to  have  begun  at  the  forty- 
eighth  hour.  This  process  results  in  the  formation  of  new  capil- 
laries, and  has  been  fully  described  most  recently  by  Yamagiwa.i 

With  regard  to  the  leucocytes,  I  can  fully  confirm  Tubby's  con- 
clusion to  the  effect  that  they  take  no  part  in  the  formation  of  new 
tissue  in  tendon  repair.  Two  kinds  of  white  corpuscle  are  readily 
detected  in  the  sections  (see  fig.  5).  The  more  numerous  cor- 
puscles, when  stained  with  Biondi,  present  in  the  protoplasm  orange- 
colovu'ed  granules  and  a  subdivided  nucleus,  when  stained  with 
hsematoxylin  and  eosiii  (Griibler's  Wasserloslich  in  60  per  cent, 
alcohol)  have  a  ptirplish  but  not  markedly  granular  protoplasm. 
These  are  termed  by  Ehrlich  amphophile  cells,  and  by  Kanthack 
a-nd  Hardy-  finely  granular  oxyphile  cells.  They  seem  to  take  no 
part  in  phagoevtosis.  Miich  less  numerous  are  the  lymphocytes. 
These  are  the  microphages  of  Metschnikoff.  Three  of  them  are 
represented  in  fig.  6.  One  of  these  has  engulfed  one  of  the 
granular  leucocytes,  and  the  other  two  contain  red  corpuscles. 
Finally,  the  young  connective-tissue  cells  afford  ample  evidence  of 
phagocytosis.  One  of  these  cells  (drawn  in  fig.  7)  contains  a 
granular  leucocvte  and  a  red  corpuscle.  In  conclusion  I  would  say 
that  none  of  these  apj^earances  of  phagocytosis  can  be  mistaken  for 
cell-infection  by  sporozoa.  December  18th,  1894. 

'  K.  Yamagiwa,  '  Virch.  Arch.,'  1893,  p.  446. 

■•^  Kanthack  and  Hardy,  "  Wandering  Cells  of  Mammalia,"  '  Journ.  of  Phys.,' 
August,  1894,  p.  91.  See  also  Everard,  Demoor,  and  Massart,  '  Ann.  de  I'lnst. 
Pasteur,'  1893,  p.  165. 
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6.  Lymphangiedasis  Intestini. 
By  W.  H.  Allchin,  M.D.,  and  E.  G.  Hebb,  M.D. 


[With  Plate  IX.] 

X^     J.  A — ,  male  aged  38,  admitted  into  Westminster  Hospital 
J-  •     under  Dr.  Allchin,  August  24th,  1894. 

"Was  a  policeman  and  previously  cjuite  healthy,  except  that  for 
.some  months  he  had  suifered  from  an  increasing  diarrhoea,  for  which 
he  had  been  under  treatment  outside  the  hosj^ital  for  three  months, 
and  during  the  same  period  had  lost  flesh  considei'ably.     He  had, 

Fig.  is. 


To  show  the  naked-eye  appearances  of  the  mucous  surface  of  the  small  intestine, 
which  is  covered  with  small  villous  processes  produced  hy  the  distension 
of  the  lymphatics. 

however,  so  much  improved  as  to  be  able  to  return  to  duty,  but 
after  twenty -four  hours  profuse  diarrhoea  and  vomiting  set  in,  and 
he  was  admitted  in  a  state  of  collapse.     The  motions  were  of  a 
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"  pea-soupy "  appearance,  and  the  vomit  dark  green.  Tempera- 
ttire  101°  F.  Urine  contained  bile,  but  no  albumen.  He  gradually 
sank,  and  died  "n-ithin  twenty-four  hours  of  coming  into  hospital. 

The  post-mortem  examination  was  made  twenty-nine  houi's  after 
death.  Body  much  emaciated.  No  special  abnormal  indications 
externally.  Peritoneum  smooth  and  glistening.  Disposition  of 
abdominal  organs  normal.  Small  intestines,  especially  upper  half, 
distended  and  walls  thickened,  though  not  indurated.  The  thicken- 
ing of  the  gut  chiefly  due  to  tumefaction  of  mucosa  (in  great 
measure  congestion),  which  is  of  a  dark  red-purple  hue  throughout. 
The  entire  mucosa  is  beset  with  myriads  of  whitish  flocculi,  which 
give  it  a  shaggy,  coarsely  villous  appearance.  The  villosities  are  of 
the  mucosa,  and  not  in  it.     This  condition  is  strictly  limited  to  the 

Fig.  19. 


Section  of  a  mesenteiic  gluiul  showing  dilated  lymph  channels.     Obj.  f,  oc.  1, 
reduced  one  third. 

small  intestine,  the  stomach  and  colon  being  normal,  and  affects  the 
iliac  and  not  the  caecal  side  of  the  ileo-caecal  valve  ;  it  is  most  marked 
in  the  duodenum  and  jejunum.  The  upper  part  of  the  small  intestine 
is  five  inches  in  circiunference.  Peyer's  patches  dej^ressed  and  wasted. 
No  ulceration  of  intestine. 

The  intestinal  contents  flmd  and  of  a  dark  drab  colour,  not  offen- 


DESCRIPTION   OF   PLATE   IX. 

Illustrating  Drs.  Allcbiu  and  Hebb's  case  of  Lyiuphaugiectasis 
Intestiui.     (Page  220.) 

Fig.  1. — Vertical  section  of  duodenuui,  sbowiug  the  distended  lymphatics  on 
one  of  the  valvulse  conniventes.  The  photographic  print,  which  was  taken  from 
a  drawing,  brings  out  the  distended  spaces,  but  does  not  differentiate  them 
sufficiently  from  the  adjacent  normal  tissue.     (Obj.  1  iu.  oc.  reduced  one  third.) 

Fig.  2. — A  portion  of  the  same  under  a  higher  magnification.  The  distended 
lymphatic  spaces  stand  out  clearly. 
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sive,  and  deposited  on  standing  a  considerable  whitish  sediment, 
which  on  microscopical  examination  was  found  to  consist  chiefly  of 
oil- globules,  debris,  and  cells. 

The  mesenteric  glands  much  enlarged,  tough,  vet  flabby ;  some 
pinkish,  others  of  a  whitish  colour,  similar  to  the  intestinal  villi. 
White  dilated  lacteals  are  seen  to  pass  along  mesentery  from  the 
intestine  to  the  glands.  Beyond  the  glands  there  was  no  discover- 
able affection  of  the  lymphatic  system.     The  pancreatic  duct  patent. 

The  thoracic  and  rest  of  the  abdominal  tissue  do  not  present  any 
abnormal  appearance. 

Microscopical  examination  of  the  intestine  confirms  the  view  that 
the  appearances  are  due  to  dilatation  of  the  lymphatic  vessels. 
Sections  show  large  coarse  villi  containing  varicose  lacteals,  which 
are  distended  with  an  amorphous,  finely  •  granular  substance  con- 
taining a  few  cells.  This  material  only  gives  a  slight  reaction  with 
osmic  acid.    There  was  considerable  loss  of  the  intestinal  epithelium . 

Fig.  20. 


The  same  under  a  higher  power.     Obj.  ^,  oc.  1,  reduced  one  third. 

The  lymphatic  vessels  in  the  mesenteric  glands  present  an  identical 
appearance  to  those  in  the  villi.  The  other  tissues  of  the  villi  and 
glands  normal ;  no  indications  of  any  new  growth.  The  pancreas 
and  kidneys  quite  normal  in  structure. 

The  api^earauces  seen  in  the  villi,  the  lacteal  vessels,  and  mesen- 
teric glands,  together  with  the  absence  of  any  apparent  lesion  in 
the  lymphatic  system  beyond  the  glands,  suggest  a  varicosity  of  the 
vessels  from  obstruction,  but  the  nature  and  cause  of  the  obstruc- 
tion is  quite  obscure.  3Iay  21st,  1895. 
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7.   Observations  and  experiments  on  the  pathology  of 
Graves's  disease. 

By  Walter  Edmunds,  M.C. 
[With  Plates  X— XIII.] 

MICROSCOPIC   exaniination  of  the  enlarged  thyroid  constituting 
an  ordinary  goitre  shows  various  changes  ;  there  are  found — 

1.  A  tissue  differing  from  the  normal  thyroid  only  in  being 
somewhat  coarser. 

2.  Cysts,  some  containing  colloid  material,  and  some  a  papillo- 
matous ingrowth. 

3.  Naevoid  or  erectile  tissue  (explaining  the  expansile  pulsation 
felt  in  some  goitres). 

4.  Myxomatous  changes  of  the  interacinous  tissue  :  this  tissue 
then  stains  of  a  pale  colour,  and  thus  contrasts  with  the  colloid  con- 
tents of  the  vesicles.  Sometimes  the  vesicles  contain  in  their  centre 
normal  dark-staining  colloid,  and  external  to  this,  next  the  lining 
cells,  a  layer  which  stains  much  more  palely. 

5.  Tissue  of  an  embryonic  type,  consisting  mainly  of  secreting 
cells,  and  not  containing  either  vesicles  or  colloid. 

The  goitre  of  G-raves's  disease  does  not  differ  greatly  from  others, 
but  a  remarkable  hypertrophy  of  the  blood-vessels  is  sometimes 
found,  and  the  presence  of  the  "  embryonic  "  (small-celled)  tissue 
is  fairly  constant  (Plates  X  and  XI). 

This  tissue  resembles  that  of  the  parathyroid  glands. 

These  glands  are  most  easily  recognised  in  rabbits,  for  in  them 
they  are  situate  quite  apart  from  the  thyroid  proper  ;  they  are  of  a 
bright  red  colour,  and  lie  one  on  each  side  of  the  trachea  below  and 
at  a  considerable  distance  from  the  thyroid.  They  consist  mainly 
of  secreting  cells  arranged  more  or  less  in  columns  ;  there  are  no 
vesicles  and  no  colloid  ;  these  glands  were  first  described  by 
Sandstrom  in  1880. 

In  rabbits  it  has  long  been  noticed  that  excision  of  the  thyroid 
gland  is  not  followed  by  the  same  fatal  result  that  attends  the 
operation  almost  (though  not  quite)  invariably  in  dogs  and  cats  ; 
but  Grley  has  recently  shown  that  in  rabbits,  if,  as  well  as  the 
thyroid,  the  2:)arathyroid  glands  are  removed,  the  animal,  as  a  nile. 


PATHOLOGY    OF    GRAVES's    DISEASE.  225 

dies.  These  experiments  of  Gley's  have  been  rej)eated  by  myself, 
and  it  was  found  (1)  that  if  both  the  thyroid  and  the  parathyroid 
glands  are  removed  the  animals  die :  out  of  a  batch  of  seven 
rabbits  on  whom  this  operation  was  performed,  five  died  within 
eight  days,  the  other  two  surviving  for  months.  (2)  That  when 
the  thyroid  gland  only  is  excised,  the  parathyroid  glands  being  left, 
many  of  the  animals  also  die  :  in  a  batch  of  seven  operated  on, 
five  died  within  forty-two  days,  and  two  survived  for  months  ;  in 
another  set  of  seventeen  ©iterations  two  were  killed  while  in  good 
health  (at  the  fifty-second  and  the  fifty-ninth  day),  and  the  re- 
maining fifteen  all  died  within  ninety- seven  days  :  in  four  of  them 
there  was  noticed  a  condition  resembling  myxoedema  in  man ;  the 
general  health  failed,  the  hair  fell  out,  and  there  was  a  remarkable 
oedema  of  the  lower  part  of  the  face.  (3)  If  the  parathyroids  are 
alone  extirpated,  the  animals,  as  a  rule,  live,  and  do  not  undergo 
any  obvious  change,  at  least  not  for  a  long  time.  In  a  batch  of 
seven,  one  died  at  the  thirty-fifth  day,  a  second  the  eighty-second 
day,  and  a  third  the  one  hundred  and  fifty-sixth  day  ;  the  other  four 
survived,  but  two  of  these  now,  after  six  months,  are  weak  and 
emaciated. 

The  appearance  of  some  of  these  i^arathyroidless  rabbits  gave 
rise  to  the  suspicion  that  the  operation  caused  exophthalmos,  and 
a  fresh  series  of  experiments  (with  controls)  was  made  to  test  this 
point ;  the  result  seemed  clear,  the  operation  did  not  cause  exoph- 
thalmos,— indeed,  after  the  lapse  of  six  months  the  eyes  in  two  or 
three  of  these  operated  rabbits  looked  sunken,  as  if  they  were 
suffering  from  the  opposite  condition  of  enophthalmos.  It  is  there- 
fore proposed  to  make  another  series  of  experiments  to  decide  as  to  this . 

The  parathyroids  after  extirpation  of  the  thyroids  do  not  undergo 
any  marked  changes,  but  they  may  hypertrophy  somewhat ;  under 
the  microscope,  too,  there  is  no  pronounced  alteration  of  minute 
structure,  they  do  not  develop  into  normal  thyroids,  no  vesicles  and 
no  colloid  form. 

In  dogs,  also,  there  are  parathyroids,  but  in  them  these  small 
glands  lie  half  embedded  in  the  substance  of  the  thyroid  itself ; 
consequently,  in  excision  of  the  thyroid  lobes,  the  parathyroids 
have  been  removed  as  well.  Grley  found  that  if  the  parathyroids  are 
separated  and  left,  the  animal  will  live,  notwithstanding  the 
removal  of  the  rest  of  the  thyroid  lobes.  The  present  writer's 
experiments  (six  in  number)  show  that  if  the  whole  of  one  lobe  of 

15 
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the  thyroid,  including  its  parathyroid,  and  also  the  greater  part 
(two  thirds  or  more)  of  the  other  lobe  be  removed,  the  animal  will 
live  or  die,  according  as  the  parathyroid  is  or  is  not  left. 

The  parathyroid  and  also  the  jjortion  of  thyroid  that  is  left  in 
these  experiments  hypertrophy  considerably. 

The  hypertrophied  parathyroid  consists  only  of  new  colmnns  of 
secreting  cells,  and  has  not  developed  into  thyroid  proper :  no 
vesicles  nor  colloid  formed  in  the  two  specimens  I  examined. 

The  hypertrophied  portion  of  thyroid  proper  contains  a  con- 
siderable growth  of  new  tubules  lined  with  a  single  layer  of  secreting 
cells ;  there  also  appears  to  be  less  colloid  in  the  vesicles,  as  if  it  had 
been  absorbed  :  in  one  case  many  vesicles  were  empty.  Further, 
the  cells  lining  the  vesicles  are  greatly  hypertrophied,  as  described 
by  Hiirthle  ;  they  have  become  much  larger  than  natural,  and 
generally  both  in  normal  and  enlarged  thyroids  the  larger  cells  seem 
the  more  active  cells,  and  this  throws  some  light  on  the  "vacuoles" 
which  are  found  in  both  normal  and  diseased  thyroids  in  the 
periphery  of  the  colloid  in  the  vesicles.  The  so-called  "  vacuoles  " 
are  to  be  seen  in  alcohol-hardened  specimens ;  and,  from  the  fact  that 
they  ai'e  not  present  after  osmium  fixing,  it  has  been  supposed  they 
are  due  to  shrinking  from  the  action  of  the  alcohol :  but  they  seem 
too  regularly  disposed  for  this,  and  their  absence  from  the  vicinity 
of  flat  (non-acting)  cells  points  to  their  probably  consisting  of  tiny 
portions  of  recent  secretion  which  has  not  yet  become  mixed  with 
the  rest  of  the  colloid  (Plates  XII  and  XIII,  and  Fig.  21,  p.  234). 

Grreenfield  has  described  in  the  thyroid  of  Graves's  disease  (1)  a 
similar  change  of  the  secreting  epithelium  "  from  a  cubical  to  a 
coliimnar  form ;  "  (2)  "  an  absorption  of  the  colloid,  it  being  replaced 
by  a  more  mucilaginous  fluid ;  "  (3)  an  enormous  number  of  newly 
formed  tubular  spaces  lined  by  a  single  layer  of  cubical  epithelium. 

Parathyroids  also  occur  in  the  sheep,  monkey,  and  in  the  human 
subject.     Ores  swell  Baber  has  found  them  in  the  seal. 

The  parathyi'oid  gland  is,  it  is  clear,  of  considerable  importance — 
it  is  not  quite  so  impoi'tant  as  the  thyroid  gland,  but,  bulk  for  bulk, 
it  probably  is  more  so,  as  it  is  considerably  the  smaller.  In  a  rabbit 
weighing  1800  grammes  the  thyroid  weighed  220  mg.,  and  the  para- 
thyroids together  19  nig.,  or  about  one  twelfth  of  the  thyroid. 

Although  the  tissue  of  the  parathyroid  gland  does  not  at  all 
resemble  that  of  the  thyroid  in  its  adult  form,  there  can  be  little 
doubt  that  thev  are  closely  connected,  not  uulv  on  account  of  one 
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being  able,  to  a  great  extent,  to  replace  the  other  physiologically, 
but  also  because  (1)  the  parathyroid  resembles  the  embryonic 
form  of  the  thyroid ;  (2)  the  two  tissues  are  occasionally  found  side 
by  side  in  the  parathyroid  of  the  dog ;  and  (3)  because  they  are 
closely  connected  anatomically  ;  in  the  monkey  the  parathyroid  is 
embedded  in  the  substance  of  the  thyroid. 

Now  it  has  been  supposed  that  the  symptoms  of  Grraves's  disease 
(other  than  the  goitre)  are  due  to  the  action  of  the  internal  secretion 
from  the  enlarged  thyroid  :  there  does  not,  however,  exist  any 
evidence  that  thyroid  secretion  can  produce  exophthalmos.  The 
eating  of  the  thyroid  of  sheep,  or  the  receiving  of  the  subcutaneous 
injection  of  the  extract,  has  produced  unpleasant  symptoms  in 
healthy  persons;  in  the  subjects  of  myxoedema  an  excessive  dose 
has  produced  grave  and,  it  is  stated,  even  fatal  symptoms ;  but  it 
does  not  appear  that  the  eye  symptoms  of  Graves's  disease  are 
among  these  effects. 

In  animals,  thyroid  feeding  j^roduced,  in  my  hands,  no  very 
obvious  results,  certainly  no  exophthalmos.  To  a  healthy  dog  were 
given,  in  one  day,  the  thyroids  of  sixteen  sheep,  without  any 
apparent  result ;  and  to  another  dog  were  given  sheep's  thyroids, 
two  i^er  diem,  for  some  days  without  eifect.  Also  monkeys  were 
treated  daily  with  large  doses  of  the  extract  subcutaneously  without 
the  production  of  obvious  symptoms,  except  that  in  one  case, 
about  the  time  of  stopping  the  treatment,  suddenly  an  area  of 
baldness  appeared  on  each  temj^le,  extending  downwards  to  the 
shoulder :  this  hair  gradually  grew  again,  but  an  attempt  to 
reproduce  the  result  in  the  same  monkey  by  the  re-a2:)plication 
of  the  supposed  cause,  i.  e.  the  administration  of  thyroid  extract  in 
large  doses  and  then  suddenly  stopping  it,  failed. 

If  it  be  argued  that  the  thyroid  of  G-raves's  disease  is  not  merely 
an  enlarged  one,  but  is  also  altered  in  structure,  and  that  therefore 
the  secretion  is  also  probably  altered,  it  must  be  answered  that  that 
may  well  be,  but  that  no  evidence  has  yet  been  brought  forward 
that  this  altered  secretion  can  produce  exophthalmos. 

The  apparent  contrast  between  the  symptoms  of  Graves's  disease 
and  myxoedema,  coupled  with  the  brilliant  success  which  has 
attended  the  treatment  of  the  latter,  and  also  of  cretinism  ^  by 
thyroid  taking,  certainly  helps  the  secretion  theoxy.  But  there  are 
one  or  two  considerations  that  go  against  it. 
1  Plate  XII,  fig.  4. 
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1.  The  contrast  between  Graves's  disease  and  myxoedema  only 
holds  good  with  chronic  myxoedema :  in  the  acute  myxoedema  as 
seen  in  dogs,  and  sometimes  in  monkeys,  there  are  tremors,  with 
attacks  of  dyspnoea  resembling  those  of  Graves's  disease. 

2.  Tavo  cases  have  been  described  (by  Sollier)  of  the  co-existence 
in  the  same  patient  at  the  same  time  of  Graves's  disease  and 
myxoedema. 

3.  Thyroid  feeding  does  not  as  a  rule  make  cases  of  Graves's 
disease  worse.  Dr.  Mackenzie  tells  me  he  tried  the  treatment  in  a 
series  of  cases  without  marked  result  in  either  direction.  Auld  has, 
however,  recorded  a  case  in  which  injurious  result  followed  and 
appeared  to  have  been  caused  by  the  treatment. 

4.  The  difficulty  of  saving  by  thyroid  treatment  animals  deprived 
of  their  thyi-oids  tells  against  the  secretion  theory.  Twenty  dogs, 
whose  thyroids  were  excised,  were  treated  by  thyroid  feeding,  or  by 
the  administration  of  the  extract  of  thyroid :  the  details  of  the  treat- 
ment were  varied,  and  also  of  the  operation ;  the  thyroid  in  some 
cases  was  removed  in  stages.  The  total  result  was  that  only  two  out 
of  the  twenty  were  saved :  ^  this  is,  however,  more  than  could  have 
been  expected  without  treatment,  judging  from  the  experience  both 
of  myself  and  others.  The  survivals  are  stated  to  be  less  than  five 
per  cent. ;  moreover  the  dogs  lived  a  few  days  longer  than  without 
the  treatment  they  woxild  have  done,  and  the  symptoms  were  much 
modified,  for  the  acute  attacks  of  dyspnoea  and  rapid  breathing  were 
absent,  the  animals  dying  of  emaciation  and  asthenia. 

In  monkeys,  eight  were  treated  with  thyroid  extract  administered 
subcutaneously  in  all  cases  but  one ;  they  all  died  in  from  twelve 
to  one  hundred  and  twenty-eight  days,  the  average  time  of  sui'vival 
being  forty-four  days.  The  symptoms  from  which  they  suffered 
were  those  of  myxoedema  in  monkeys  as  described  by  Horsley ; 
they  lost  weight,  became  less  lively,  respiration  became  slower,  hair 
fell  out  in  places,  oedema  appeared  in  the  face,  and  the  pupil  was 
somewhat  dilated ;  tremors  occurred,  and  sometimes  convulsive 
attacks,  with  rigidity  of  limbs. 

Stanley  Kent's  results  in  cats  are  in  accord :  of  five  submitted  to  thy- 
roidectomy and  treated  he  saved  only  one  ;  and  of  four  in  which  the 
thyroid,  and  also  one  or  both  testes,  were  removed,  and  the  treatment 
followed,  two  died,  one  was  killed  while  ill,  and  only  one  survived. 

Another  argument  for  the  secretion  theory  is  found  in  the  cure 
'  The  treatment  was  in  both  cases  stopped  after  a  few  weeks  without  ill  effect. 
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or  amelioration  of  Graves's  disease  which  now  many  times  has 
followed  the  removal  of  the  whole  or  part  of  the  enlarged  thyroid. 
The  last  to  review  these  cases  is  Dr.  Oi^penheimer,  of  Baltimore, 
who  finds  a  total  of  sixty-eight  on  record :  of  these,  eighteen  are 
said  to  have  completely  recovered ;  twenty-six  were  more  or  less 
improved ;  in  nine  there  was  no  change  either  way ;  in  five  there 
was  immediate  death ;  and  in  four  death  followed  the  operation 
within  twenty-four  hoiirs. 

One  case  of  improvement,  amounting  practically  to  cure,  has 
come  under  my  own  observation.  The  case  was  seen  almost  from 
the  commencement  of  the  symptoms,  and  treated,  but  without  suc- 
cess ;  it  gradually  became  worse,  the  patient  at  last  being  very  ill, 
with  the  usual  symptoms,  including  the  paroxysmal  attacks  of 
palpitation  and  rapid  breathing.  The  only  course  that  seemed  left 
was  to  operate  on  the  goitre,  but  before  undertaking  this  step  a  con- 
sultation was  held  with  Dr.  Hector  Mackenzie.  He  agreed  in  the 
advisability  of  the  operation,  and  also  in  considering  the  spasmodic 
attacks  to  be  due  to  the  effects  of  the  disease  itself,  and  not  to  the 
mechanical  pressure  of  the  goitre  on  the  trachea.  The  attacks 
resembled  those  which  occur  in  thyroidless  dogs.  A  considerable 
portion  (but  not  all)  of  the  goitre  was  removed ;  the  patient  was 
much  benefited,  and  the  symptoms  gradually  passed  off,  so  that  the 
patient  was  practically  well,  though  the  pulse,  if  counted,  was  found 
too  fast,  and  a  little  exophthalmos  might  still  have  been  detected 
on  critical  examination  (at  no  time  was  it  a  prominent  symptom). 

It  is  argued  that  the  improvement  must  be  due  to  the  diminiition 
of  the  thyroid  secretion,  following  the  removal  of  a  jjortion  of  the 
thyroid,  and  that  therefore  the  symptoms  are  due  to  that  cause ; 
but  it  must  be  remembered  that  for  these  cures  to  take  place  it  is 
not  apparently  necessary  that  the  whole  or  nearly  the  whole  of  the 
goitre  should  be  removed;  in  some  cases  only  one  lobe  has  been 
excised,  the  remainder  atrophying  in  time.  This,  too,  is  only  what 
occTirs  in  operations  on  ordinary  goitre.  In  a  case  in  which  about 
half  of  a  considerable  goitre  (which  was  compressing  the  trachea) 
was  removed,  the  remaining  portion  gradually  atrophied,  so  that 
in  about  a  year  the  thyroid  could  not  be  detected,  and  the  patient 
was  well.  Tliese  latter  cases  can  only  be  explained  by  the  breaking 
of  some  vicious  circle,  and  the  same  explanation  may  apply  in  the 
cases  of  Graves's  disease.  Moreover  the  improvement,  as  we  have 
seen,  does  not  always  follow :  Dr.  Mackenzie  informs  me  of  a  case 
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under  his  care  of  ten  years'  standing,  in  which  a  considerable  portion 
of  the  goitre  was  excised  in  the  hope  of  benefiting  the  exophthahnos, 
which  was  extreme :  the  patient  was  not  improved,  certainly  not  in 
the  exophthalmos. 

The  fact  that  the  eye  symptoms  of  Graves's  disease  can  be  pro- 
duced by  a  chemical  poison  (cocaine)  may  be  held  to  support  the 
view  that  a  poison  secreted  by  the  thyroid  might  do  the  same. 

The  effects  of  cocaine  in  this  connection  were  first  pointed  out  by 
Koller,  and  have  since  been  carefully  studied  by  Jessop ;  the  latter 
found  that  by  dropping  cocaine  into  the  eye  there  was  produced  (1) 
proptosis,  (2)  absence  of  winking,  (3)  Graefe's  sign,  (4)  local 
anaesthesia,  (5)  dilatation  of  pupil,  (6)  widening  of  the  palpebral 
fissure,  (7)  paralysis  of  accommodation,  (8)  diminution  of  ocular 
tension. 

In  a  case  of  complete  facial  paralysis  cocaine  still  caused  widening 
of  the  palpebral  fissure,  and  he  argues  that  the  cocaine  must  act  on 
the  unstriped  muscular  fibres  (which  are  supplied  by  the  sym- 
pathetic). His  experiments  also  show  that  stimulation  of  the 
sympathetic  in  the  neck  could  further  dilate  a  pupil  already  as 
fully  dilated  as  atropine  could  make  it ;  and  that  cocaine  could  also 
dilate  a  pupil  fully  dilated  with  atropine.  In  a  case  of  Graves's 
disease  he  found  that  cocaine  administered  cautiously  produced  in- 
creased proptosis,  further  dilatation  of  palpebral  fissure,  and  halting 
in  the  descent  of  the  upper  eyelid. 

Jessop  also  found  that  in  the  rabbit,  if  the  cervical  sympathetic 
be  divided,  after  a  few  days  cocaine  will  not  produce  dilatation  of 
pupil,  nor  proptosis,  nor  widening  of  the  palpebral  fissure. 

The  effects  of  cocaine  injected  subcutaneously  in  monkeys,  both 
with  and  without  division  of  the  cervical  sympathetic,  have  been 
tried  by  myseK.  The  results  in  monkeys  of  division  and  stimulation 
of  the  cervical  sympathetic  are  described  by  Sherrington  in  the 
'  Journal  of  Physiology,'  and  represented  in  the  figure  here  repro- 
duced. 

Division  of  cervical  sympathetic  causes  (1)  recession  of  eyeball; 
(2)  contraction  of  pupil ;  (3)  narrowing  of  palpebral  fissure ;  (4) 
oedema  and  flushing  of  skin  round  eye ;  (5)  swelling  of  caruncle  ; 
(6)  projection  of  pinna  from  side  of  head ;  (7)  puckering  of  skin  of 
muzzle ;  (8)  flattening  of  certain  hairs  on  forehead,  which  cannot 
then  be  elevated  by  the  emotions  which  will  raise  the  correspond- 
ing hairs  on  the  opposite  (normal)  side  of  the  head. 
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Stimulation  of  the  cervical  syini^athetic,  on  the  other  hand,  ])ro- 
duces  (1)  pro  ptosis  of  the  eyeball;  (2)  dilatation  (well  marked) 
of  pupil ;  (3)  widening  of  palpebral  fissure ;  (6)  lying  bac^  of 
pinna  ;  (8)  erection  of  certain  hairs  on  forehead. 

The  solution  of  cocaine  used  was  the  hydrochlorate,  and  it  was 
found  that  two  grains  of  the  salt  (=  0"13  gramme)  was  fatal  to  a 
monkey.  Immediately  after  the  injection  he  jumped  about  in  an 
excited  manner  ;  then  his  movements  became  less  precise,  and  soon 
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Shows  effects  on  division  of  right  cervical  sympathetic  nerve.     Sketch  by 
Lapidge,  ad  nat. 

he  had  to  hold  on  to  the  side  of  his  cage  to  retain  the  erect  attitude  ; 
then  his  hold  relaxed,  and  he  collapsed  on  the  floor  of  the  cage,  and 
had  a  succession  of  attacks  of  clonic  sj)asms,  during  which  the  arms 
were  extended  and  the  hands  clenched,  the  head  partly  thrown  back, 
and  the  upper  eyelids  retracted.  These  attacks  lasted  about  four 
seconds,  with  inteiwals  of  fifteen  seconds.  Gradually  the  respiration 
became  feebler,  and  notwithstanding  artificial  resjiiration  he  died  in 
twenty  minutes  or  half  an  hour  from  the  time  of  injection.  After 
death  it  was  noticed  that  the  eyelids  were  unusually  widely  open, 
the  upper  eyehd  being  retracted,  and  that  the  eyes  were  prominent 
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(as  shown  by  comparison  with  a  normal  monkey).  Half  an  hour 
after  death  the  cornea  was  still  clear  and  convex  instead  of  hazy 
and  flaccid,  as  it  usually  becomes. 

The  cocaine  experiments  were  made  on  twelve  monkeys  altogether. 
The  drug  was  injected  subcutaneously  in  haK-grain  doses  (=  0032 
gramme)  once  a  day,  but  it  being  found  that  this  when  continued 
jjroduced  death,  the  dose  in  the  later  experiments  was  reduced  to  a 
third  or  a  quarter  of  a  grain.  Five  of  the  monkeys  died  certainly 
from  the  effects  of  the  injections,  and  three  others  probably  from 
the  same  cause ;  two  of  the  five  died  in  convxdsions. 

The  effect  of  the  injections  caused  the  animals  to  seem  dull  and 
to  lie  do"rtTi, — indeed,  they  appeared  unable  to  stand.  Sometimes 
there  ensued  an  attack  of  convulsions  ;  these  effects  passed  off  in 
about  an  hour,  and  there  remained  exophthalmos,  dilatation  of  the 
pupil,  and  widening  of  the  palpebral  fissure,  and  (as  was  thought) 
increased  intra-ocular  tension. 

In  three  cases  thyroid  extract  was  injected  as  well  as  cocaine,  but 
its  addition  made  no  difference  that  could  be  detected.  When  the 
cocaine  injections  were  stopped  the  symptoms  at  once  ceased :  it 
seemed  impossible  to  start  a  disease  in  any  way  resembling  exoph- 
thalmic goitre  by  administration  of  cocaine  or  thyroid  extract,  either 
separately  or  together. 

In  seven  of  the  monkeys,  a  few  days  before  commencing  the  cocaine 
injections,  a  long  piece  of  the  sympathetic  nerve  in  the  neck  was 
excised.  The  effects  of  the  excision  were  to  produce  contraction  of 
the  pupil  (which  came  on  as  the  effects  of  the  aneesthetic  passed  off) 
and  retraction  of  the  eye ;  the  effect  of  cocaine  subcutaneously  on 
such  a  monkey  is  to  greatly  dilate  the  pujjil  on  the  normal  side, 
and  to  cause  proptosis  there.  On  the  oj^erated  side  the  pupil  is 
somewhat  dilated,  but  not  so  much  ;  apparently  no  proptosis  is 
produced,  but  it  is  not  easy  to  be  absolutely  certain  of  this,  as  the 
opposite  side  is  no  longer  normal  for  comparison  ;  if  there  is  any 
proptosis  it  certainly  is  not  much,  for  the  eye  is  not  nearly  so  pro- 
minent as  on  the  unoperated  side.  This  effect  of  division  of  the 
sympathetic  is  very  important,  for  it  affords  an  indication  for  treat- 
ment in  these  cases  of  Graves's  disease,  in  which  the  prominence  of 
the  eye  is  so  great  as  to  cause  ulceration  of  the  cornea.  The  usual 
treatment  is  to  partially  or  whoUy  close  the  palpebral  opening  by 
suturing  the  eyehds  together,  but  this  is  not  always  successful : 
sometimes,  notwithstanding  this,  and  also  strapping  the  lids  toge- 
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ther,  the  cornea  sloughs  and  the  eye  (or  even  both  eyes)  is  lost. 
The  effects  of  paralysis  of  the  sympathetic  in  man  are  not  serious — 
contraction  of  pupil  and  absence  of  perspiration  on  that  side  ;  the 
affection  is  generally  only  discovered  accidentally. 

The  effects  of  cocaine,  then,  it  must  be  admitted,  show  the  possibi- 
lity of  a  poison  being  secreted  by  the  thyroid  which  might  cause 
symptoms  like  those  of  Graves's  disease. 

The  real  issue  is  whether  the  goitre  of  Graves's  disease  is  primary, 
and  by  its  secretion  the  cause  of  the  other  symptoms,  or  whether 
the  disease  is  primarily  of  nervous  origin. 

In  favour  of  the  latter  view  it  may  be  said  that  the  relations  of 
the  disease  are  not  so  much  thyroidal  as  neui'otic. 

It  seems  to  be  generally  agreed  that  it  is  not  more  common  in 
goitrous  districts  than  elsewhere.  On  the  other  hand,  it  has  many 
nervous  connections.  Solbrig  relates  the  case  of  a  boy  aged  eight 
(the  son  of  a  woman  who  suffered  from  the  disease),  who,  after  a 
disappointment  at  school,  was  seized  with  palpitation  and  profuse 
sweating  :  the  next  day  the  thyroid  was  large,  the  eyes  prominent, 
and  the  pulse  180.  Two  days  later  the  symptoms  gradually  dis- 
appeared, and  in  ten  days  he  was  well  again.  Putnam  cites  from 
Coggeshall  an  exactly  parallel  case.  The  patient  was  a  young  girl, 
and  the  symptoms  followed  immediately  on  great  excitement  attend- 
ing a  whipping,  but  subsided  in  a  few  days. 

Again,  certain  experimental  lesions  of  the  central  nervous  system 
(of  the  restiform  bodies)  have  been  stated  by  Filehne  and  Bienfait 
to  be  capable  of  causing  the  symptoms  of  Graves's  disease,  namely, 
tachycardia,  exophthalmos,  and  hypersemia  of  the  thyroid  (but  not 
a  definite  goitre) .  Further,  Mendel  found  post  mortem,  in  a  case  of 
Graves's  disease,  atrophy  of  one  restiform  body. 

The  disease,  too,  has  some  relations  with  diabetes.  Dr.  Acland 
had  recently  under  his  care  in  St.  Thomas's  Hospital  a  patient 
suffering  from  diabetes,  and  passing  between  four  and  five  ounces 
of  sugar  in  the  twenty-four  hours.  Eighteen  months  previously 
the  patient  had  been  admitted  with  Graves's  disease,  suffering  from 
a  considerably  enlarged  thyroid  and  palpitation ;  on  liis  second 
admission  the  thyroid  was  much  smaller,  though  still  enlarged,  and 
the  palpitation  absent  though  the  pulse  was  still  quick. 

An  irritation  of  the  sympathetic  nerve,  either  applied  to  its  origins 
in  the  central  nervous  system  (brain  or  cord)  or  to  its  prevertebral 
ganglia,  would  readily  enough  account  for  both  the  cardiac  and  the 
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ocular  symptoms  :  as  to  the  liypertropliy  of  the  thyroid,  it  has  been 
shown  that  stimulation  of  the  sympathetic  causes  an  increased 
secretion  of  the  solid  constituents  of  the  saliva  ;  the  thyroid  closely 
resembles  the  salivary  glands,  differing  from  them  mainly  in  not 
draining  through  a  duct,  and  it  may  be  conjectured  that  prolonged 
stimulation  through  the  sympathetic  might  cause  the  hypertrophic 
changes.  The  thyroid  contains  similar  granules  to  those  found  in 
the  secreting  cells  of  the  parotid  gland  (see  Fig.  22). 

Fig.  22. 


Ve.siicle  of  thyroid,  showing 
salivary  glands. 


granules  near  inner  side  of  secreting  cells,  resembling 
The  vacuoles  in  the  colloid  are  also  shown. 


Again,  occasionally  the  eye  symptoms  are  unilateral,  and  then  the 
hypertrophy  of  the  thyroid  is  generally  greater  on  the  same  side  as 
the  affected  eye.     It  was  so  in  a  case  recorded  by  Maher,  of  Sydney. 

The  recovery  in  which  Graves's  disease  in  many  cases  terminates 
seems  to  negative  any  pronounced  central  lesion,  and  we  need  not 
therefore  be  surprised  that  none  has  been  with  certainty  yet  estab- 
lished. 

Somewhat  against  the  secretion  theory  is  the  fact  that  no  poison 
can  be  found  in  the  blood  or  spleen  in  experimental  athyroidea. 
The  blood  from  a  dog  dying  of  acute  myxcedema,  following 
thvroidectomy,  was  drawn  and  defibrinated,  and  injected  into  a 
normal  dog:  no  effect — certainly  no  permanent  effect — was  pro- 
duced.    This  experiment  was  tried  five  times.     Also  the  albumoses 


DESCEIPTION   OF   PLATE   X, 

Illustrating  Mr.  Walter  Edinimcls'  Observations  and  Experi- 
ments on  the  Pathology  of  Graves's  Disease.     (Page  224.) 

Fig.  1. — Section  from  the  goitre  of  Graves's  disease.  A  portion  of  tlie  hyper- 
tropbied  goitre  was  removed  by  operation ;  it  is  tbe  second  case  referred  to  in 
the  text.  Tbe  large  amount  of  young  tissue  between  tbe  vesicles  will  be 
noticed;  also  the  great  hypertrophy  of  the  nuclei  of  the  secreting  cells,  and  the 
multiplication  of  these  cells.     (  x  380.) 

Fig.  2. — Section  of  the  goitre  in  a  fatal  case  of  Graves's  disease.  A  drawing 
under  a  low  power.  On  tbe  right  and  also  on  the  left  above  is  seen  capillary 
ingrowth  into  the  enlarged  vesicles.  Below,  in  the  centre,  is  a  lobule,  which  in 
the  absence  of  colloid-containing  vesicles  resembles  accessory  thyroid  tissue, 
(x   25.) 

Fig.  3. — The  portion  of  the  section  marked  with  a  square  in  Fig.  2,  more 
highly  magnified.     (  x   225.) 
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DESCRIPTION   OF   PLATE    XI, 

Illustrating  Mi*.  Walter  Edmunds'  Observations  and  Experi- 
ments on  the  Pathology  of  G-raves's  Disease.     (Page  224.) 

Fig.  1.— Section  of  the  enlargt  d  thyroid  in  a  case  of  Graves's  disease.  It  will 
be  seen  that  there  is  a  considerable  area  of  secreting  tissue,  the  cells  of  which 
are  arranged  so  as  to  constitute  tubes,  and  in  which  there  are  few  vesicles  con- 
taining colloid.  In  the  periphery  of  the  colloid  in  the  vesicles  are  clear  spaces ; 
the  nature  of  these  "vacuoles"  is  discussed  in  the  text.  Below  and  to  the 
right  is  seen  part  of  an  enlarged  vesicle ;  its  ramifying  shape  shows  that  the 
fluid  in  it  could  not  have  been  under  much  tension.     (  x  220.) 

Fig.  2. — Section  from  an  adenoma  of  thyroid,  removed  by  operation.  The 
vesicles  are  enlarged,  and  the  secreting  cells  lining  them  are  multiplying  and 
penetrating  into  the  colloid,  which  has  completely  disappeared  from  the  upper 
extension  of  the  vesicle  in  the  centre.  The  connective  tissue  between  the 
vesicles  is  coarse  in  structure.     (  x  220.) 
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DESCEIPTION    OF    PLATE   XII, 

Illustratiug  Mr.  Walter  Edmunds'  Observations  and  Experi- 
ments on  the  Pathology  of  Graves's  Disease.     (Page  224.) 

FlQ.  1. — Section  of  accessory  thyroid  of  rabbit.  102  days  previous  to  the 
rabbit  being  killed,  and  this  specimen  obtained,  the  whole  of  the  thyroid  proper 
of  the  rabbit  had  been  removed,  leaving  only  the  two  parathyroids.  These  after 
death  were  found  not  to  be  much,  if  at  all,  hypertrophied,  nor  was  their  micro- 
scopic structure  materially  altered  j  no  vesicles  and  no  colloid  were  seen. 
(x  380.) 

Fig.  2. — The  whole  of  one  lobe,  including  the  parathyroid  and  the  greater 
part  of  the  other  lobe  (excluding  the  parathyroid)  of  the  thyroid  of  a  dog  was 
excised.  No  symptoms  followed,  and  at  the  end  of  nine  days  the  dog  was 
killed.  The  figure  represents,  highly  magnified,  the  lining  (secreting)  mem- 
branes of  two  adjacent  vesicles  back  to  back.  It  will  be  noticed  that  the 
membranes  are  greatly  hypertrophied,  and  that  this  is  effected  by  the  enlarge- 
ment of  the  cells  rather  than  by  their  multiplication.  Contrast  with  Fig.  4. 
Plate  XIII,  fig.  1,  is  from  the  same  specimen  as  this  figure.     (  x   500.) 

Fig.  3. — Section  of  normal  accessory  thyroid  of  rabbit.  It  contains  no 
vesicles  and  no  colloid.  The  clear  spaces  are  probably  due  to  drops  of  secretion, 
but  this  does  not  stain  in  the  same  way  that  the  colloid  in  the  thyroid  proper 
of  the  rabbit  does.     (  x   380.) 

Fig.  4. — Secretion  of  the  thyroid  of  a  cretin.  It  was  obtained  from  the  body 
of  a  girl  aged  ten,  who  was  the  subject  of  cretinism.  The  thyroid  did  not 
appear  atrophied.  The  sections  show  little  colloid  in  the  vesicles,  but  there  is 
a  considerable  multiplication  of  the  secreting  cells  lining  the  vesicles.  Contrast 
this  with  Fig.  2.  It  would  seem  that  there  is  some  antagonism  between  the 
multiplication  of  the  cells  and  the  performance  of  their  secreting  function.  I 
am  indebted  to  Mr.  Bidwell  for  this  specimen.     (  x   250.) 

Fig.  5. — Section  of  small  nodule  from  the  surface  or  vicinity  of  the  normal 
thyroid  of  man.  (The  patient  died  of  phthisis.)  It  will  be  noticed  that  there 
are  no  vesicles  and  no  colloid,  and  that  the  structure  consists  mainly  of  columns 
of  cells,  thus  resembling  the  structure  of  the  embryonic  thyroid,  and  also  of  the 
parathyroid  as  seen  in  various  mammals.     (  x  220.) 
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DESCRIPTION    OF   PLATE    XIU, 

Illustrating  Mr.  Walter  Edmunds'  Observations  and  Experi- 
ments on  the  Pathology  of  G-raves's  Disease.     (Page  224.) 

Fig.  1. —  From  same  specimen  as  shown  in  Plate  XII,  fig.  2.  Section  of  small 
portion  of  thyroid  left  after  the  removal  of  the  greater  portion  of  the  thyroid 
of  the  dog  nine  days  previously.  The  thickening  of  the  secreting  linings  of  the 
vesicles  and  the  absence  of  colloid  from  many  of  the  vesicles  is  noticeable. 
(  X   25.) 

Fig.  2. — Transverse  section  of  the  normal  parathyroid  of  the  dog.  It  is  seen 
half  embedded  in  the  thyroid  proper,  shown  above  and  to  the  right.  It  contains 
no  vesicles  and  no  colloid,  whicli  latter  in  the  thyroid  proper  is  conspicuous  by 
the  dark  colour  which  it  has  stained.     (  x   50.) 
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were  extracted  from  the  spleens  of  dogs  dead  of  athyroidea. 
Mr.  White,  Pharmaceutist  to  St.  Thomas's  Hospital,  kindly  did  this 
for  me.  The  principle  of  the  method  depends  on  the  facts  that 
alcohol  precipitates  in  the  spleen  the  albumoses,  the  albumins,  and 
the  globuloses.  At  the  end  of  about  three  months  the  last  two  are 
insoluble  in  water,  while  the  albumoses  are  still  thus  soluble.  They 
are  dissolved,  and  the  bulk  is  concentrated  by  evaporation  at  a  low 
temperature  and  barometric  pressure,  and  precipitated  again  by 
alcohol,  and  this  is  repeated  several  times  in  order  to  obtain  a  pure 
product :  the  albumoses  thus  obtained  were  injected  into  guinea- 
pigs  with  an  entirely  negative  result. 

The  experiments  related  above  were  made  at  the  Brown  Institution, 
and  the  wi'iter  has  much  pleasure  in  expressing  his  thanks  to  the 
Institution  for  the  opportunities  afforded  him.       May  21st,  1895. 
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8.  Results  following  the  experimental  removal  of  portions  of  the 

kidney. 

By  John  Rose  Bradford,  M.D.,  F.R.S.i 

IN  1889  I  began  a  series  of  experiments  on  dogs,  with  the  object 
of  investigating  the  effects  produced  on  the  circulation  by  the 
progressive  removal  of  large  quantities  of  the  kidney  substance. 
Very  soon,  however,  owing  to  the  unexpected  results  obtained  in 
other  directions,  this  part  of  the  subject  was  not  pursued. 
Attention  was  directed  mainly  to  the  character  of  the  urine 
secreted  under  these  abnormal  conditions,  and  also  to  the  dis- 
turbance of  the  general  nutrition  that  was  noticed  to  ensue  in 
certain  cases.  A  short  summary  of  the  results  thus  obtained  was 
published  in  the  '  Proceedings  of  the  Royal  Society '  for  1892,  and  I 
purpose  to  publish  shortly  a  full  and  detailed  account  of  all  the 
results  hitherto  obtained.  On  the  present  occasion,  therefore,  I 
propose  to  give  a  brief  account  of  the  main  results,  omitting  the 
actual  experimental  details  on  which  these  results  are  founded. 

Experiments  of  a  similar  nature  have  been  carried  out  by  several 
observers,  but  more  especially  by  Tuffier,  and  he  published  his 
results  in  his  work,  '  La  Chirurgie  du  Rein.'  Tuffier,  like  most 
other  observers,  directed  his  attention  mainly  to  the  nature  of  the 
renal  hypertrophy  seen  after  experimental  nephrectomy,  and  he  does 
not  seem  to  have  had  his  attention  drawn  to  the  changes  with 
which  this  paper  is  mainly  concerned.  This  may  be  due  to  the 
fact  that  the  plan  of  his  experiments  was  different  fi-om  that  of  mine. 
Tuffier  removed  one  kidney,  and  subsequently,  after  intervals  of 
varying  length,  he  exposed  the  opposite  and  hypertrophied  kidney, 
and  excised  from  it  pieces  of  varying  size. 

The  procedure  adopted  in  my  experiments  was  different.  I  ex- 
posed one  kidney,  and  removed  a  portion  of  it,  and  when  the  animal 
was  quite  re-established  in  health  the  opposite  kidney  was  removed 
entire,  thus  leaving  the  animal  with  but  a  fraction  of  one  kidney 
available  for  the  discharge  of  the  renal  functions.  For  my  purpose 
this  was  the  preferable   method,   inasmuch  as  the  removal  of  a 

1  These  experiments  were  carried  out  whilst  holding  the  post  of  Grocer 
Research  Scholar. 
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l^ortion  of  one  kidney  is  a  severe  operation,  and  if  tliis  damaged 
kidney  is  the  only  one  the  animal  possesses,  results  obtained  directly 
after  the  operation  would  be  liable  to  be  vitiated  by  the  fact  that, 
for  some  hours  at  any  rate,  the  animal  is  virtually  without  kidneys. 
On  the  other  hand,  inasmuch  as  the  "removal  of  a  portion  of  one 
kidney  is  not  followed  by  permanent  serious  effects,  by  allowing  an 
intei-val  of  several  weeks  to  elapse  between  the  first  operation  and 
the  subsequent  removal  of  the  opposite  kidney,  we  give  the 
damaged  organ  a  chance  to  recover,  and  to  approximate  to  a  normal 
condition  prior  to  observations  being  made  on  its  functional 
activity. 

This  diiference  in  the  mode  of  conducting  the  observations  may 
account  for  the  fact  that  Tuffier's  results  and  mine  differ  somewhat 
as  regards  the  amount  of  hypertrophy  obtained. 

An  animal  of  known  weight  was  confined  in  a  cage  constructed 
in  a  manner  suitable  for  the  collection  of  the  excreta.  Daily 
determinations  were  made  of  the  quantities  of  food  and  water 
consumed,  and  of  the  quantities  of  tu'ine  and  faeces  excreted.  The 
amoimts  of  nitrogen  in  the  food,  faeces,  and  urine  were  determined 
daily  by  Kjeldahl's  method,  and  the  daily  excretion  of  m-ea  was 
determined  by  the  hypobromite  method.  These  observations  were 
usually  carried  out  for  a  period  of  one  week ;  the  animal  was  then 
weighed,  and,  after  being  anaesthetised  with  chloroform  and 
morphia,  one  kidney  was  exposed  by  a  lujnbar  incision,  and  a  wedge 
of  varying  size  was  removed,  usually  from  the  middle  region  of  the 
organ.  The  apex  of  the  wedge  reached  to  the  pelvis  of  the  kidney, 
so  that  in  all  cases  the  pelvis  was  opened.  The  surfaces  were 
brought  in  contact  by  sutures  after  arresting  the  very  free 
haemorrhage,  and  the  wound  was  then  closed  in  the  usual  manner. 
As  soon  as  the  abdominal  wound  was  soundly  healed  the  animal 
was  again  placed  in  the  urine-collecting  chamber,  and  the  quantity 
and  nature  of  the  urine  compared  to  that  excreted  previously  by 
the  normal  animal.  At  a  subsequent  period  the  entire  kidney  of  the 
opposite  side  was  removed  and  the  animal  again  placed  in  the  col- 
lecting chamber,  and  the  comi^osition  of  the  urine  again  determined. 
Finally  a  determination  of  the  nitrogenous  extractive  matters  in 
the  blood  and  tissues  was  made,  the  animal  being  chloroformed  and 
killed  by  bleeding. 

The  removal  of  a  portion  of  one  kidney  in  dogs  is  a  severe  opera- 
tion,— in  fact,  far  more  severe  than  the  removal  of  an  entire  kidney  ; 
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this  is  probably  due  to  the  haemorrhage,  which  is  always  considerable, 
and  to  the  shock  of  the  prolonged  operation. 

There  is  some  diflB.culty  in  estimating  the  ratio  between  the 
amount  of  kidney  removed  and  the  total  kidney  weight,  since  the 
kidney  on  which  partial  nephrectomy  has  been  performed  undergoes 
a  varying  amount  of  atrophy,  and  the  opposite  kidney  hypertrophies. 
Hence  the  expression  frequently  used  that  two  thirds  or  three 
quarters  of  the  total  kidney  weight  has  been  removed  is  only 
approximate.  Control  observations  were  made  by  determining  in 
some  fifty  normal  dogs  the  ratio  between  the  weight  of  the  two 
kidneys  and  the  body  weight. 

I.  The  results  following  the  excision  of  a  portion  of  one  kidney. — 
This  operation  is  not  followed  by  any  notable  or  permanent  ill 
effects  as  regards  the  general  condition  of  the  animal.  There  may 
be  some  emaciation  immediately  subsequent  to  the  operation,  but 
this  is  generally  only  of  transitoiy  duration,  and  it  is  only  slight  in 
amovmt.  The  body  temperature  remains  at  its  normal  height,  and 
the  animals  have  remained  in  good  health  for  as  long  as  six  months 
after  the  operation.  There  is  also  no  profound  change  in  the  com- 
position of  the  lu'ine,  but  the  urinary  water  is  frequently  increased 
in  amount ;  the  increase  is  not  as  a  rule  considerable,  but  the  daily 
quantity  of  urine  has  been  doubled  in  some  experiments ;  so  great 
an  increase  is,  however,  decidedly  exceptional.  This  increased  excre- 
tion of  water  is  seen  as  soon  as  the  first  week  after  the  operation, 
and  it  has  been  observed  as  long  as  two  months  after.  In  one  case 
it  disappeared.  With  this  increase  in  the  amount  of  urine  excreted 
the  specific  gravity  falls  until  it  is  from  1020  to  1010.  This 
increased  excretion  of  urinary  water  is  not  necessarily  accompanied 
by  any  increased  excretion  of  urea,  and  when  this  latter  effect  is 
seen  it  is  due  to  a  more  liberal  nitrogenous  diet.  There  is  after 
this  operation  no  increased  excretion  of  urea  associated  with  pro- 
gressive emaciation. 

The  three  main  results  of  unilateral  i)artial  nephrectomy  may  be 
thus  summarised : 

Firstly.  There  is  no  progressive  emaciation  and  failure  of  health. 

Secondly.  There  is  an  increased  excretion  of  urinary  water. 

Thirdly.  When  there  is  an  increased  excretion  of  urea  due  to  a 
liberal  nitrogenous  diet,  the  quantity  of  urine  is  fui'ther  increased ; 
that  is  to  say,  the  animal  always  excretes  a  more  or  less  dilute  urine. 
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whereas  the  normal  dog  excretes  a  very  dense  urine  of  high  specific 
gravity  even  when  excreting  large  quantities  of  urea. 

Excision  of  a  portion  of  one  kidney  is  followed  in  a  large  propor- 
tion of  cases  by  a  variable  amount  of  general  atrophy  of  the  kidney 
operated  on,  so  that  on  post-mortem  examination  the  wedge  of 
kidney  substance  removed  is  obviously  too  big  to  fit  the  kidney 
from  which  it  had  previously  been  excised.  In  a  few  cases  this 
atrophy  was  not  obvious ;  sometimes  it  is  extreme  in  amount. 
Usually  the  whole  of  the  kidney  fragment  left  is  uniformly  atrophied, 
but  cases  have  been  seen  where  the  atrophy  was  more  marked  at 
one  extremity  of  the  organ  than  at  the  other.  This  atrophy  occurs 
without  the  removal  of  the  second  kidney ;  it  is  a  direct  result  of 
the  excision  of  the  wedge,  and  it  is  not  affected  in  any  way  by  the 
subsequent  removal  of  the  opposite  sound  kidney.  This  atroj^hy 
does  not  follow  simple  incision  of  the  kidney  even  if  the  organ  be 
split  in  two  and  then  sutured,  nor  is  it  seen  as  a  sequel  of  division 
of  the  renal  plexus.  Finally  its  amount  is  not  altogether  dependent 
upon  the  size  of  the  wedge  removed.  Its  mode  of  production  is 
obscure,  but  it  is  not  due  to  any  interstitial  nephritis  or  cirrhosis  of 
the  organ,  as  no  general  overgrowth  of  fibrous  tissue  occurs  ;  the  scar 
is  quite  a  linear  one.  I  am  inclined  to  think  that  it  is  dependent 
upon  interference  with  the  vascular  supply  of  the  kidney  fragment, 
I^artly  by  the  ligatures  necessary  to  arrest  the  haemorrhage,  and 
partly  by  the  traction  and  torsion  required  in  order  to  bring  the 
cut  kidney  surfaces  in  contact. 

It  is  interesting  to  obseiwe  that  hypertrophy  of  the  fragment  is 
quite  excej^tioual,  and  is,  when  present,  slight  in  amount,  provided 
the  operation  is  performed  on  adult  dogs.  On  the  other  hand,  if 
this  operation  is  performed  on  puppies,  the  damaged  kidney  does 
not  atrophy,  it  gi-ows  considerably,  l)ut,  as  might  be  exj^ected,  it 
does  not  reach  the  size  of  its  sound  fellow. 

Although  excision  of  a  wedge  from  one  kidney  leads  usually  to 
atrophy  of  this  kidney,  this  operation  is  followed  by  hypertrophy  of 
the  opposite  kidney.  The  amount  of  the  hypertrophy  is  apparently 
not  entirely  dependent  either  on  the  amount  of  kidney  removed  at 
the  first  operation,  or  on  the  amount  of  consecutive  atrophy  that 
ensues. 

II.  Results  following  complete  removal  of  one  kidney  after  previous 
excision  of  a  portion  of  the  other  kidney. — After  the  successful  per- 
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formance  of  these  operations  the  animal  is  left  with  only  a  portion 
of  one  kidney  of  varying  size  with  which  to  discharge  the  renal 
functions. 

The  immediate  effects  of  the  second  operation  are  but  slight, 
there  is  but  Httle  shock,  and  the  animal  runs  about  apparently  quite 
well  within  a  few  houi's  of  the  operation.  Within  the  first  few 
days,  generally  within  the  first  twenty -four  hours,  of  the  operation, 
however,  there  is  a  great  alteration  in  the  composition  of  the  urine, 
and  in  many  cases  a  grave  disturbance  of  nutrition  ensues,  leading 
to  death  in  a  few  weeks  after  the  second  operation  (i.  e.  the  removal 
of  the  entire  sound  kidney). 

The  cases  are  divisible  into  two  groups  :  in  the  first  there  is 
practically  no  great  disturbance  of  nutrition,  and  the  animal 
survives  in  fair  health,  the  only  departure  from  the  normal  being 
the  greatly  increased  amoiint  of  urine  that  is  excreted.  In  these 
cases,  nine  in  number,  approximately  two  thirds  of  the  total  kidney 
weight  had  been  removed  at  the  two  operations,  so  that  these 
animals  had  about  one  third  of  the  original  kidney  weight  available 
with  which  to  discharge  the  renal  functions.  Some  of  these 
animals  survived  for  as  long  as  foui*  months,  and  were  then  in  fair 
health,  so  that  doubtless  they  might  have  lived  much  longer  ;  there 
were  no  indications  of  approaching  death  at  the  time  that  they 
were  killed.  In  the  second  group,  consisting  of  fiifteen  animals,  the 
results  are  very  different.  In  addition  to  the  greatly  increased  flow 
of  urine  there  is  great  emaciation  and  weakness,  and  the  animals 
only  survived  the  operation  for  two  or  three  weeks.  In  addition  to 
the  increased  flow  of  urine  there  is  in  these  cases  an  increased 
excretion  of  urea,  and  the  amount  of  lu'ine  passed  is  greater  than 
that  seen  in  the  first  and  non-fatal  group.  In  this  second  group  of 
cases,  where  death  ensues,  the  quantity  of  kidney  removed  is  greater, 
amounting  approximately  to  some  three  quarters  of  the  total  kidney 
weight. 

In  none  of  the  fatal  cases  did  the  quantity  of  kidney  found  post 
mortem  amount  to  as  much  as  one  third  of  the  initial  total  kidney 
weight,  and  in  none  of  the  non-fatal  cases  did  it  fall  to  as  low  as 
one  quarter  of  the  total  kidney  weight. 

Observations  on  normal  dogs  showed  that  the  ratio  of  kidney 
weight  to  body  weight  was  approximately  some  Q'7  grammes  of 
kidney  per  kilogramme  of  body  weight.  When  the  quantity  of 
kidney  found  post  mortem,  was  reduced  to  some  2  grammes  per 
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kilogramme  the  dangerous  limit  was  reached,  and  if  it  feU  below 
2  grammes  per  kilogramme  death  supervened  at  varying  periods, 
the  average  duration  of  life  being  from  two  to  three  weeks. 

The  prominent  symptoms  preceding  death  are  thirst,  weakness, 
emaciation,  and  a  fall  in  the  body  temperature  of  some  5°  to  6°  F. 
The  voliime  of  the  urine  is  increased  to  three  or  fotir  times  its 
normal  amoimt,  sometimes  to  as  much  as  eight  times  its  normal 
amount.  The  specific  gravity  is  low,  and  there  is,  as  mentioned 
above,  a  considerable  increase  in  the  daily  output  of  urea,  but  there 
is  no  sugar  nor  albumen.  The  animals  become  rapidly  weaker,  and 
die  apparently  from  failure  of  respiration.  It  is  notable  that 
vomiting,  convxdsions,  and  coma  have  not  been  observed.  Diarrhoea, 
with  offensive  stools,  is  occasionally  seen.  The  most  striking 
phenomena  are  the  emaciation  and  the  muscular  weakness.  The 
emaciation  is  very  rapid  in  its  course  and  considerable  in  amount, 
the  loss  of  weight  being  often  as  much  as  two  fifths  of  the  original 
body  weight.  The  appetite  sometimes  fails  ;  frequently,  however, 
the  animal  will  eat  well,  and  notwithstanding  this  the  emaciation 
is  rapid.  The  substitution  of  a  more  palatable  food,  such  as  meat 
instead  of  dog  biscuit  (these  animals  will  eat  meat  greedily  when 
refusing  biscuit),  does  not  prevent  the  rapid  emaciation,  nor  does  it 
delay  the  advent  of  death,  but  it  causes  a  still  greater  daily  excretion 
of  urea. 

The  increased  excretion  of  urinary  water  begins  within  forty- 
eight  hours  of  the  operation,  and  once  established  it  persists  tmtil 
shortly  before  death. 

As  regards  the  excretion  of  urea  it  may  be  said  that  in  all  cases 
where  there  was  no  failure  in  appetite  the  quantity  was  increased 
absolutely.  In  the  cases  where  the  appetite  failed  the  urea  excreted 
was  relatively  increased, — that  is  to  say,  the  animal  with  a  diminished 
diet,  or  in  some  cases  with  no  food  at  all,  excreted  quantities  of  virea 
equal  to  those  previously  excreted  on  a  liberal  diet.  The  increased 
excretion  of  urea  began  usually  some  twenty-four  hours  later  than 
the  increased  excretion  of  urinary  water ;  the  increase  in  the  former 
was  not  so  great  as  that  of  the  latter.  Thus  the  average  increase  of 
urea  was  about  half  as  much  as  the  normal ;   it  was  rarely  double. 

In  the  cases  where,  owing  to  the  complete  refusal  of  dog  biscuit 
as  food,  there  was  no  increase  in  the  amount  of  urea  excreted  (the 
daily  averages  remaining  the  same  as  those  seen  in  the  nonnal  dog 
on  a  liberal  diet  of  dog  biscuit)  the  substitution  of  meat  for  dog 

16 
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biscuit  was  immediately  followed  by  a  large  urea  excretion.  In 
other  words,  the  fragments  of  kidney  were  quite  able  to  excrete 
quantities  of  urea  far  larger  than  those  they  actually  did  excrete. 

In  only  one  experiment  out  of  the  total  of  twenty-four  was  the 
excretion  of  urea  diminished  after  the  second  operation,  and  here  at 
least  eight  ninths  of  the  total  kidney  weight  had  been  removed,  and 
the  animal  refused  all  food  after  the  operation. 

It  is  clear  from  these  exjjeriments  that,  even  when  the  kidney 
substance  is  reduced  to  one  quarter  or  even  less  of  its  original 
amount,  the  mutilated  fragment  is  qmte  capable  of  excreting  the 
quantities  of  urea  previously  excreted  by  the  two  sound  kidneys ; 
and  that,  so  far  from  there  being  any  diminution  in  the  amotmt  of 
urea  excreted,  there  is  a  considerable  increase  associated  with  rapid 
emaciation.  This  increased  excretion  of  urea  begins  later  than  the 
increased  excretion  of  urinary  water,  and  it  is  usually  well 
established  by  the  fourth  day  after  operation  ;  so  that  in  the  cases 
where  three  fourths  of  the  total  kidney  weight  has  been  removed 
there  is  for  some  forty-eight  hours  a  condition  similar  to  that  seen 
persistently  in  the  non-fatal  cases  where  some  two  thii'ds  of  the 
total  kidney  weight  has  been  removed, — that  is  to  say,  a  condition 
where,  with  a  great  increase  in  the  excretion  of  water,  there  is  no 
coiTesponding  increase  in  the  amount  of  urea  excreted.  "\^Tien  the 
animal  survives  the  second  operation  for  two  or  three  weeks  the 
maximum  uxea  excretion  is  frequently  seen  in  the  second  week, — that 
is  to  say,  the  increased  urea  excretion  is  progressive  in  its  develop- 
ment. If  there  were  any  deficiency  in  the  power  of  excreting  urea 
it  is  not  probable  that  the  quantities  excreted  would  progressively 
increase  ;  one  would  rather  expect  a  progressive  diminution,  and  for 
the  maximum  ui'ea  excretion  to  occur  very  shortly  after  the  opera- 
tion. When  the  quantity  of  tu'ea  excreted  is  large  the  amount  of 
urine  is  very  large  (as  mentioned  above,  it  may  be  eight  times  the 
normal),  and  hence  these  animals  are  quite  unable  to  excrete  a  dense 
urine. 

In  the  cases  where  the  daily  output  of  tirea  was  decidedly  above 
the  normal,  and  where  there  was  no  great  failure  of  appetite, 
the  average  amount  of  kidney  substance  found  post  mortem  was 
1'5  grammes  per  kilogramme  of  body  weight,  the  normal  being  &-7 
grammes  per  kilogramme.  On  the  other  hand,  in  the  series  where 
there  Avas  only  a  relative  increase  in  the  urea,  owing  to  the  complete 
anorexia,  the  average  amount  of  kidney  was  but  ri6  grammes  per 
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tilogramme ;  hence  in  this  latter  series  the  amount  of  kidney  found 
post  mortem  was  decidedly  less  than  in  the  former. 

The  fall  in  the  temperature  of  the  body  becomes  quite  obvious 
when  the  increased  excretion  of  urea  is  in  full  swing, — that  is,  at  a 
time  when  the  animal  is  emaciating  rapidly.  The  rectal  tem- 
peratiu-e  falls  to  97°  F.,  or  even  to  95°  F.,  but  the  animal  is  in  a 
critical  condition  as  soon  as  it  falls  to  98°  F., — that  is,  a  fall  of  four 
or  five  degrees  below  the  normal  temperature  of  the  dog. 

Although  the  specific  gravity  of  the  urine  is  greatly  lowered,  the 
total  soHds  and  ash  of  the  urine  are  increased,  the  lower  percentage 
excreted  being  more  than  counterbalanced  by  the  increased  quantity 
of  urine  passed.  Occasionally  indican  has  been  found  in  notable 
quantity,  but  this  is  exceptional. 

The  general  blood-pressure  remains  high,  even  at  the  time  when 
the  animal  is  so  marasmic  as  to  be  unable  to  stand  ;  but  the  pressure 
is  not  greater  than  noi-mal,  and  I  have  not  been  able  as  yet  to  detect 
cardiac  hypertrophy  on  post-mortem  examination.  After  double 
complete  nephrectomy  the  blood-pressure  falls. 

These  results  may  be  summarised  as  follows : 

Excision  of  approximately  two  thirds  of  the  total  kidney  weight  is 
followed  by  a  condition  of  persistent  excretion  of  a  dilute  urine, 
unaccompanied  by  any  notable  increase  in  urea  excretion.  The 
animal  remains  in  fair  health,  and  there  is  no  great  emaciation. 
After  removal  of  three  fourths  of  the  total  kidney  weight,  not  only 
is  the  quantity  of  urine  still  further  increased,  but  it  is  accompanied 
with  an  increase  in  urea  excretion,  a  fall  in  the  body  temperature, 
emaciation,  and  death  soon  ensues. 

The  increased  excretion  of  urea  is  a  fact  that  requires  a  short 
discussion.  The  first  question  that  presents  itself  is  whether  it  is 
due  simply  to  some  severe  mutilation,  or  whether  it  is  actually 
dej^endent  upon  the  amount  of  kidney  tissue  removed,  and  not  upon 
the  mutilation  inflicted  in  removing  it  setting  up  some  reflex  or 
other  disturbance.  It  is  well  known  that  after  most  severe  opera- 
tions transitory  wasting  is  a  marked  feature,  bat  in  these  cases  it  is 
associated  with  failui*e  of  appetite.  In  the  kidney  experiments, 
however,  the  appetite  frequently  remains  good,  and  food  is  eaten  in 
abundance  ;  this,  however,  only  increases  the  urea  excretion,  and 
does  not  check  the  emaciation  or  delay  appreciably  the  fatal  termi- 
nation. Again,  the  phenomena  do  not  ensue  after  the  first  and 
severe  operation,  but  only  after  the  removal  of  the  second  kidney. 
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This  operation  in  animals,  at  any  rate,  is  a  comparatively  trivial 
one  from  the  mutilation  point  of  view.  There  is,  however,  direct 
experimental  evidence  that  the  increased  urea  excretion  is  not  due 
to  what  I  have  termed  mutilation. 

Firstly. — Removal  of  the  two  ends  of  one  kidney  is  a  more  severe 
operation  than  the  removal  of  a  wedge  from  the  middle  of  the  organ, 
owang  to  the  shape  of  the  kidney  and  the  difficulty  of  arresting 
haemorrhage,  and  also  the  suturing  of  four  cut  siu'faces  instead  of 
two.  The  amount  of  renal  tissue  that  can  be  removed  is,  however, 
small.  If  after  the  successful  performance  of  this  operation  the 
second  kidney  be  removed,  there  is  an  increased  excretion  of  urine, 
but  no  increase  in  urea.  The  phenomena  are  the  same  as  in  the 
cases  where  two  thirds  of  the  total  kidney  weight  have  been 
removed. 

Secondly. — Division  of  the  renal  plexus,  even  when  carried  out  as 
completely  as  possible,  is  not  followed  by  any  analogous  dis- 
turbance. 

Thirdly. — The  most  conclusive  evidence  is  afforded  by  the  results 
following  excision  of  a  wedge  from  each  kidney.  It  is  clear  that  if 
the  increased  excretion  of  urea  were  due  to  mutilation,  and  not 
to  the  quantity  of  kidney  removed,  under  these  circumstances, 
where  comparatively  Kttle  kidney  is  removed  with  the  maximum 
mutilation,  we  should  have  the  optimum  condition,  for  its  manifesta- 
tion. Excision  of  a  wedge  from  each  kidney  is  followed  by  a  con- 
dition precisely  similar  to  that  seen  after  excision  of  two  thirds  of 
the  total  kidney  weight,  the  urine  is  greatly  increased  in  quantity, 
there  is  no  increased  excretion  of  urea  and  no  emaciation,  and  the 
animals  have  remained  in  good  health  for  several  months,  e.  g.  two 
to  four  months.  If,  however,  one  of  the  mutilated  kidneys  be 
removed  at  a  third  operation,  thus  leaving  the  animal  with  but  a 
fraction  of  one  kidney,  the  typical  disturbance  of  nutrition  sets  in, 
leading  to  rapid  death,  provided  the  fragment  of  kidney  left  is  not 
more  than  one  fourth  of  the  original  total  kidney  weight.  On  the 
other  hand,  if,  notwithstanding  the  excision  of  a  wedge  from  each 
kidney  and  the  subsequent  removal  of  one  of  the  kidneys  operated 
on,  the  remainder  of  the  opposite  kidney  amounts  to  as  much  as 
one  third  of  the  original  kidney  weight,  the  increased  excretion  of 
urea  and  the  marasmus  do  not  occur,  and  the  animal  remains  in 
fair  health. 

For  these  reasons  I  think  there  can  be  no  doubt  that  the  pheno- 
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mena  depend  upon  the  quantity  of  kidney  removed,  and  not  upon 
any  reflex  disturbance  produced  by  the  opei'ative  procedures. 

Examination  of  the  blood  and  tissues — i.  e.  muscles,  liver,  brain — 
of  the  animals  where  three  fourths  of  the  total  kidney  weight  have 
been  removed,  shows  the  presence  of  a  large  excess  of  nitrogenous 
•extractives.  This  excess  is  most  marked  in  the  case  of  the  blood 
and  the  muscles,  but  it  is  also  quite  obvious  in  the  case  of  the  Hver 
and  brain.  It  can  be  readily  detected  at  a  time  when  the  increased 
excretion  of  urea  is  in  full  swing,  and  hence  it  is  not  dependent 
upon  any  retention  of  urinary  products.  As  much  as  fifteen  times 
the  normal  amount  of  nitrogenous  extractives  has  been  found  in  the 
blood,  and  here  the  increase  is  confined  to  nitrogenous  bodies  soluble 
in  absolute  alcohol,  and  yielding  practically  all  their  nitrogen  to  the 
Dupre  method, — that  is  to  say,  the  yield  of  nitrogen  by  the  Kjeldhal 
method  was  very  slightly  greater  than  that  obtained  by  the  Dupre, 
and  hence,  in  all  probability,  this  excess  of  nitrogenous  extractives 
is  probably  mainly,  if  not  entirely,  urea.  In  the  case  of  the  muscles 
and  other  tissues  the  matter  is  not  so  simple,  and  I  am  not  prepared 
to  make  any  definite  statement  as  to  what  nitrogenous  extractive 
bodies  are  present,  but  simply  to  state  that  there  is  a  very  great 
excess.  In  the  case  of  the  muscles  the  amount  may  be  greater  than 
in  the  case  of  the  blood.  In  the  cases  where  two  thirds  of  the 
total  kidney  weight  has  been  excised,  and  where  there  has  been  no 
emaciation,  there  is  no  such  increase  in  the  amount  of  nitrogenous 
■extractives.  In  a  few  cases,  however,  where  removal  of  two  thirds 
was  followed  by  slight  emaciation  and  some  slight  increase  in  the 
amount  of  urea  excreted,  the  animals  being  in  moderate  health  at 
the  time  when  they  were  killed,  there  was  a  slight  increase  in  the 
nitrogenous  extractives  of  the  blood ;  thus  the  amount  soluble  in 
absolute  alcohol  might  be  doubled.  This  is  a  point  of  some  interest, 
both  with  regard  to  the  question  as  to  the  cause  of  the  increased 
■excretion  of  water  in  the  non-fatal  cases,  and  also  as  showing  that, 
to  a  certain  extent,  there  is  no  hard  and  fast  line  between  the  two- 
thirds  and  three-quarter  cases.  It  is  a  question  of  degree,  and  it 
would  be  interesting  to  know  whether  these  two-thirds  cases  would 
be  fatal  after  a  lengthened  interval. 

Having  thus  attempted  to  show  that  the  increased  excretion  of 
urea  is  a  phenomenon  associated  with  the  quantity  of  kidney  sub- 
stance removed,  or,  to  be  more  accurate;  with  the  quantity  of  kidney 
found  post  mortem,  its  mode  of  production  remains  to  be  discussed. 
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Inasmuch  as  the  increased  amount  of  nitrogenous  extractives  in  the 
blood  and  tissues  is  associated  with  an  increased  excretion  of  urea- 
in  the  urine,  it  is  clear  that  vre  hare  to  deal  with  an  increased  pro- 
duction  of  urea  in  the  tissues  of  the  body,  and  not  with  any  retention 
of  xirea  from  deficient  excretory  action  of  the  kidney.  The  soiu'ce 
of  the  increased  urea  production  wovild  be  the  rapid  emaciation  that 
occurs  with  or  without  failure  of  appetite,  but  not  prevented  by  a 
liberal  diet.  This  rapid  emaciation  and  disintegration  of  the  tissues 
might  be  dependent  theoretically  upon  one  of  the  following  causes. 

Firstly,  the  retention  in  the  organism  owing  to  inability  on  the 
part  of  the  kidney  fragment  to  perform  its  excretory  functions  j^ro- 
perly,  of  some  normal  urinary  constituent  other  than  urea.  This 
retained  body  might  have  a  toxic  action,  and  thus  cause  increased 
production  of  urea,  &c.  There  are  difficulties,  however,  which  render 
this  view  imtenable.  Thus  there  is  no  difficulty  on  the  part  of  the 
kidney  fragment  in  excreting  freely  many  of  the  constituents  of  the 
urine,  e.  g.  urea,  phosphates,  sulphates,  total  solids,  and  ash.  All 
these  are  increased  ;  although  the  percentage  amoimts  in  the  urine 
are  diminished,  the  great  increase  in  the  amount  of  urine  more  than 
counterbalances  this.  Again,  if  the  damaged  kidney  is  unable  to 
excrete,  the  typical  phenomena  ought  to  be  seen  after  the  excision 
of  portions  of  both  kidneys,  but,  as  we  have  seen,  this  is  not  the  case. 
It  is  difficult  to  see  why,  if  the  phenomena  are  due  to  retention, 
they  shotdd  be  so  dependent  upon  the  quantity  of  kidney  removed 
when,  as  we  have  seen,  the  smaller  fragments  of  kidney  excrete 
larger  quanties  of  urine  and  urea.  Lastly,  analysis  of  the  blood 
shows  that  there  is  no  accumulation  of  inorganic  constituents,  at  any 
rate  in  the  blood,  since  the  ash  of  the  serum  is  less  in  amount  than 
normal. 

The  second  possible  explanation  is  that  the  kidney  has,  to  use  the 
nomenclature  of  Brown- S^quard,  an  internal  secretion,  and  that  ia 
the  absence  or  diminution  of  this  the  tissues,  and  more  especially 
the  muscles,  undergo  a  rapid  disintegration  into  urea  and  other 
products.  The  principal  facts  in  favour  of  this  view  are,  first,  that 
the  effect  is  so  closely  linked  to  the  amount  of  renal  tissue  removed  ; 
and  secondly,  the  negative  fact  so  frequently  insisted  on  above,  that 
the  fragment,  small  as  it  is,  excretes  urine  and  urea  freely.  Although 
I  incline  myself  to  this  view,  I  feel  that  it  cannot  be  considered  as. 
proved,  unless  by  transplantation  of  pieces  of  kidney,  or  by  in- 
jection  of   kidney  extract,  the   emaciation   can   be   diminished  or 
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arrested.  I  have  as  yet  failed  in  my  attempts  to  graft  portions  of 
the  kidney,  and  I  have  no  observations  on  the  effects,  beneficial  or 
otherwise,  of  the  injection  of  kidney  extract.  In  a  few  cases,  after 
excision  of  a  large  wedge  from  one  kidney,  the  lu-eter  of  the  second 
kidney  was  ligatured  instead  of  excising  the  organ.  In  these  cases 
the  fatal  event  was  as  rapid  as  if  the  kidney  had  been  excised ;  but 
it  is  scarcely  a  fair  experiment,  since  the  disorganisation  produced 
by  ligature  of  the  ureter  is  very  great.  Still,  it  is  a  result  that 
militates  to  a  certain  extent  against  the  internal  secretion  theory. 
I  hope  shortly  to  carry  on  some  observations  on  the  effects  following 
the  administration  of  kidney  extract  in  these  cases. 

The  third  possible  explanation  is  that  the  disturbance  following 
the  operation  is  dependent  upon  bacterial  infection,  a  diminished 
resistance  being  produced  as  a  result  of  the  mutilation.  This  line 
of  investigation  also  has  not  been  worked  out. 

It  seems  to  me  that  the  main  interest  of  the  above  experiments, 
from  the  pathological  point  of  view,  are — 

Firstly,  the  quantity  of  kidney  necessary  for  life  to  be  main- 
tained. 

Secondly,  that  removal  of  a  portion  of  one  kidney  only,  or  of 
a  portion  of  one  kidney  together  \vith  the  whole  of  the  other,  or  of 
portions  of  both  kidneys,  is  followed  by  an  increased  excretion  of 
urine, — sKght  in  the  first  case,  considerable  in  the  second,  and  very 
considerable  in  the  third. 

Thirdly,  that  removal  of  large  quantities  of  kidney,  e.  g.  three 
quarters  of  the  total  kidney  weight,  is  followed  by  an  increased 
production  and  excretion  of  urea. 

In  relation  to  renal  diseases  these  observations,  perhaps,  throw 
some  light  on  the  increased  excretion  of  urine  seen  in  certain  forms 
of  renal  disease.  They  also,  perhaps,  serve  to  show  that  we  must 
widen  our  conception  of  uraemia  from  the  retention  of  toxic  pro- 
ducts, to  include  also  the  formation  of  toxic  products  by  increased 
tissue  disintegration,  as  suggested  long  ago  by  Schottin  and  Perls. 

May  7th,  1895. 
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9.  A  male  foetus  showing  reptilian  characters  in  the  sexual 

ducts. 

By  Samuel  Gr.  Shattock. 
[With  Plate  XIV.] 

BEFORE  describing  the  condition  of  the  sexual  ducts  it  may  be 
remarked  that  the  abnormalities  in  question  are  associated 
with  ectopia  of  the  urinary  bladder  and  epispadias,  and  that  for 
this  reason  the  ducts  themselves,  like  the  ureters,  open  on  a  free 
surface. 

The  ectopia  of  the  bladder  is  associated,  moreover,  with  prolapse 
of  the  intestine,  which  has  taken  place  immediately  above  the 
extroverted  bladder.  There  is  thus  a  continuous  free  mucous 
surface,  comprising  the  bladder  and  everted  intestine. 

Below  and  behind  the  convexity  of  the  general  protinision  is  an 
empty  scrotum  and  the  rudiment  of  a  penis,  as  in  an  ordinary 
case  of  epispadias.  There  is  no  intestine  within  the  pelvis,  and  no 
anus. 

Kidneys. — The  kidney  of  the  left  side  is  nonnal ;  that  of  the 
right  side  so  remarkably  elongated  that  its  lower  end  reaches  far 
into  the  cavity  of  the  pelvis.  The  contrast  will  appear  from  the 
following  measiu'ements  : — the  left  from  upper  to  lower  extremity  is 
3'5  cm.  in  length  ;  the  right,  5"2  cm. ;  there  is,  nevertheless,  no  real 
excess  in  its  volume. 

The  elongated  kidney  (which,  like  the  left,  is  remarkably 
lobidated)  has  a  single  ureter,  but  the  uijjjer  end  of  this  is 
subdivided  into  three  main  branches,  in  correspondence  with  the 
abnormal  figure  of  the  organ.  Each  ureter  opens  on  the  free 
extroverted  surface  of  the  bladder  at  the  upper  angles  of  an 
area  corresponding  to  the  trigone. 

Testicles. — On  each  side  within  the  lower  part  of  the  abdomen 
there  is  a  well-formed  testicle,  with  epididymis  and  vas  deferens. 

The  vas  of  the  left  side  opens  into  the  ureter  about  1"4  cm. 
above  the  external  orifice  of  the  latter.  On  the  right  side  the 
lower  end  of  the  vas  is  traceable  by  dissection  slightly  beyond  the 
corresponding  ureter,  lying  to  its  inner  side  without  opening  into 
it ;  its  termination  becomes  lost  in  the  tissues  beneath  the  perito- 
neum. 


DESCRIPTION  OF   PLATE   XIV, 

Illustrating  Mr.  S.  G.  Sliattock's  communication  on  "  Foetus 
witli  Ee2:)tilian  Cliaracters  in  the  Sexual  Ducts."     (Page  248.) 

The  malformations  described  are  complicated  with  ectopia  o£ 
the  bladder  and  imperforate  rectum,  the  latter  being  everted 
and  prolapsed  at  the  umbilicus. 

There  are  shown — 

(1)  The  elongation  of  tlie  right  kidney. 

(2)  The  persistence  of  both  Miillerian  ducts,  which  remain  distinct  throughout 
their  course  and  open  near  the  ureters  on  the  exterior  of  the  extroverted  parts. 

(3)  The  union  of  the  ureter  and  vas  deferens  (on  the  left  side)  such  as  is  met 
with  in  Lacertilia. 

(4)  The  presence  of  two  independent  sacs,  representing  anal  pouches ;  these 
lie  in  front  of  the  lower  ends  of  the  Miillerian  ducts. 

The  parts  are  shown  of  tlie  natural  size. 
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The  Miillerian  ducts,  the  persistence  of  which  constitutes  another 
of  the  valuable  facts  in  the  malformation,  lie  longitudinally,  one 
on  either  side  of  the  middle  line.  The  up}jer  end  of  each  is  bent 
sharply  foi-wards  and  downwards  upon  itself  for  about  1'5  cm.,  and 
terminates  in  a  blind  rounded  extremity.  The  upper  end  of  the 
right  is  contiguous  with  the  lower  extremity  of  the  kidney  ; 
between  the  upper  end  of  the  left  and  the  corresj^onding  kidney 
there  intervenes  a  distance  of  11  cm. 

Each  tube  has  an  average  diameter  of  6  mm.,  except  at  the 
highest  procurved  part,  where  it  is  somewhat  narrower,  and  from 
its  upper  point  of  dupHcature  to  its  lower  opening  the  length  of 
each  is  about  3  cm. 

Inferiorly  the  ducts  open  on  the  exterior.  Their  openings  lie  to 
the  inner  side  of  and  slightly  behind  the  ureters  ;  between  the 
apertures  of  the  persistent  ducts  themselves  there  is  an  interval  of 
1  cm. 

A  thick  bundle  of  nerves  extends  from  the  hyj^ogastric  plexus  to 
the  tubes  under  consideration,  the  distribution  of  the  nerves  being 
chiefly  to  the  upper  part  of  each.  Microscopic  examination  proves 
the  fibres  to  be  of  the  non-mediiUated  kind. 

A  short  way  in  front  of  the  openings  of  the  persistent  Miillerian 
ducts  are  two  others  of  lesser  diameter,  one  on  either  side,  which 
lead  each  into  a  narrow  tube  quite  distinct  from  the  first  named. 
These  lesser  tubes  lie  longitudinally  against  the  Miillerian  ducts, 
are  1'7  cm.  in  length,  and  terminate  in  free  blind  upper  extremities. 

Remarks. — The  prolapse  of  the  intestine  above  the  extroverted 
bladder  obviously  concerns  the  blind  termination  of  an  imperforate 
large  intestine.  The  prolapse  is  not  more  than  3" 2  cm.  in  length, 
but  this  represents  all  that  is  developed  of  the  gut  on  the  distal 
side  of  the  umbilicus  i.  e.  of  the  omphalo-meseraic  duct.  There  is 
an  aperture  on  the  upper  aspect  of  the  root  of  the  prolapsus  which 
leads  into  the  general  small  intestine. 

In  the  forty- second  volume  of  the  Pathological  Society's  '  Trans- 
actions '  Mr.  William  Anderson  has  reported  the  case  of  an  infant 
(the  specimen  of  which  is  in  St.  Thomas's  Hospital  Museum),  in 
whom  an  umbilical  fistula  was  associated  with  a  similarly  ill- 
developed  condition  of  the  large  intestine ;  the  latter  terminated  in 
a  free  blind  extremity  within  the  abdominal  cavity,  and  did  not 
exceed  18  cm.  in  length.  This  prolapse  of  the  bowel  in  association 
with  extroversion  of  the  bladder  is  a  well-recognised  teratological 
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condition.  I  have  seen  it  in  another  instance  (lately  added  to  the 
Hospital  museum),  where  the  eversion  concerns  chiefly  the  upper 
segment  of  intestine  above  the  umbilicus,  and  is  associated  with  an 
imperforate  condition,  but  only  slight  prolapse,  of  the  lower  ;  both 
segments  open  freely  about  the  upper  part  of  the  extroverted 
bladder.  In  this  specimen  the  upper  prolapse  has  an  extent  of 
4  cm. ;  the  blind  distal  segment,  of  10  cm. ;  and  within  its 
umbilical  opening  lies  the  orifice  of  the  appendix  vermifonnis.    The 

Fig.  23. 


Diagram  showing  complete  prolapse  of  the  imperforate  rectum  at  the  umhilicus,. 
described  in  the  text.  A.  The  superior  opening  into  the  upper  part  of  the 
intestine.  B.  Completely  everted,  imperforate  large  intestine,  the  mucosa 
of  which  is  continuous  with  that  of  0,  the  extroverted  urinary  bladder. 
The  dotted  line  indicates  the  rectum  in  the  unprolapsed  condition. 

exposed  mucosa  of  the  bladder  is  much  thickened,  and  has  in  some 
parts  a  close-set  papillary  surface ;  whilst  in  others,  though  equally 
thick,  it  is  smooth,  as  in  a  case  of  extroversion  I  have  described  in 
the  forty-fifth  volume  of  the  Pathological  Society's  Transactions. 
The  increase  in  the  first  instance  is  brought  about  by  ui)-gro-v\i;h  on 
the  papillary  type,  in  the  second  by  down-growth  on  the  glandular. 
The  double  prolapse  has  obviously  taken  place  through  the 
omphalo-meseraic  duct,  which  seems  to  have  been  involved  in  the 
fissure  affecting  the  urinary  bladder. 

Forster  ^  gives  figures,  collected  from  various  sources,  of  a  similar 
condition  (Tafel  xxii)  ;  in  some  the  upper  segment  is  prolapsed,  in 
^  '  Missbildunsen  des  Menschen.' 
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others  it  is  not.  He  classifies  them  all  as  examples  of  cloaca-forma- 
tion associated  with  fissure  of  the  bladder.  This,  however  correct 
in  a  physiological  sense,  is  misleading  and  erroneous  in  the  more 
important  morphological  one. 

Anatomically  there  is  nothing  homologoiis  with  a  cloaca  in  this 
complication  of  ectopia :  the  large  intestine  is  imperforate  at  its 
distal  extremity ;  it  opens,  so  to  speak,  at  the  wrong  end,  not  into  a 
cloaca,  or  on  a  cloacal  surface,  but  about  the  umbihcus  in  the  region 
of  the  omphalo-meseraic  duct. 

Ahlfeld^  gives  similar  figures.  Nevertheless  what  is  morpho- 
logically a  time  cloaca  may  be  present  in  cases  of  ectopia  vesicae,  even 
where  there  is  no  proper  anus, — if,  for  example,  the  normal  develop- 
mental communication  which  exists  between  the  front  of  the  hind 
gut  and  the  tiro-genital  sinus  persist.  Such  a  persistence  is  quite 
common  in  cases  of  imperforate  rectum  in  the  male  (recto-urethral 
fistiila),  and  occuiTing  in  conjimction  with  ectopia  vesicae  would 
constitute  a  true  cloaca. 

The  morphological  test,  in  short,  turns  upon  which  end  of  the 
large  intestine  is  open :  if  the  distal  end  is  absolutely  closed  there 
cannot  be  a  cloaca ;  if  this  end  opens  on  the  mucous  surface  of  the 
fissured  uro-genital  space  or  bladder,  there  is. 

The  remarkable  elongation  of  the  right  kidney  recalls  the  reptihan 
condition,  such  as  is  met  with  especially  in  the  Crocodile,  in  Ophidia, 
and  many  Lacertilia ;  and  it  is  of  interest  in  conjunction  with  the 
corresponding  reptilian  disposition  of  the  different  sexual  ducts  to 
be  immediately  noticed.  "What  is  particularly  remarkable,  too,  is 
that  the  elongation  affects  the  right  kidney,  for  in  Ophidia  the  right 
kidney  is  much  longer  than  the  left.  The  elongated  form  of  the 
kidney  in  reptiles  is  apparently  related  to  that  of  the  trunk ;  it  is 
most  pronounced  in  Ophidia,  less  so  m  Crocodilia  and  Lacertilia, 
whilst  in  Chelonia  the  organ  is  almost  discoidal.  So  amongst 
Amphibia  the  kidneys  of  the  frog  are  not  strikingly  long ;  in  the 
newt  they  measui-e  about  a  fourth  of  the  entire  body  length, 
excluding  the  tail. 

But  to  come  to  the  ducts  described,  one  on  either  side  of  the 
middle  Une.  These  cannot  be  regarded  as  other  than  persistent 
Miillerian  ducts,  which  have  retained  throughout  their  primitive 
distinctness ;  there  is  nowhere  any  coalescence  to  form  a  uterus  or 
vagina. 

1  '  Die  Missbildunnreu  des  Meiischeii.' 
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As  I  have  elsewere  remarked,'  it  is  a  noteworthy  circumstance 
that  in  cases  of  such  persistence  in  the  male,  whether  on  one  or 
both  sides,  the  upper  end  of  the  duct  is  not  found  related  to  the 
testicle,  but  to  the  kidney,  although,  seeing  that  the  hydatid  of 
Morgagni  is  held  to  represent  the  upper  end  of  the  Miillerian  duct, 
it  would  be  natural  to  suppose  that  when  persistent  the  duct  would 
retain  its  relationship  with  the  sexual  gland  during  the  descent  of 
the  latter  into  the  scrotum. 

In  the  present  instance  the  duct  of  the  right  side  is  contiguous  with 
the  lower  end  of  the  kidney,  but  on  neither  side  is  it  related  to  the  epi- 
didymis or  body  of  the  testicle.     Is  there  a  hydatid  on  the  testicle  ? 

It  is  of  paramount  importance  in  this  question  to  distinguish 
between  tme  and  false  hydatids. 

Let  it  be  assumed,  then,  that  the  hydatid  projects  from  between 
the  globus  major  of  the  epididymis  and  the  body  of  the  testicle, 
and  that  such  as  project  from  the  body  of  the  testicle  itself,  or  from 
the  upper  sui-face  of  the  globus  major,  rejjresent  free  ends  of  the 
WolflEan  tubuli,  what  does  the  present  specimen  show  ? 

In  the  pa|>er  last  referred  to  I  have  i)ointed  out  that  in  one  case 
the  hydatid  is  stated  to  have  been  absent ;  in  another  it  is  recorded 
as  having  been  present  on  the  side  corresponding  with  the  persistent 
Miillerian  duct,  and  absent  on  the  opposite.  There  is  a  strong 
temptation  to  assume  an  erroneous  transposition  of  "right"  and 
"  left "  in  this  report,  but  so  it  stands,  and  so  the  specimen  is 
iigured.- 

I  may  here  state  the  results  of  a  careful  examination  of  a  series 
(twelve)  of  f ceta.1  testicles  at  different  ages,  which  I  made  in  order  to 
observe  the  disposition  of  the  hydatids.  In  one,  and  only  one,  was 
there  a  second  hydatid ;  in  this  case  the  hydatid  was  a  well-foiTaed 
leaf-hke  appendage  attached  to  the  anterior  edge  of  the  globus  major. 
The  second,  quite  minute  and  spherical,  was  attached  to  the  globus 
just  above  its  anterior  edge  and  to  the  inner  side.  In  the  other  speci- 
mens the  attachment  of  the  hydatid  lay  in  the  fissiu-e  between  the 
globus  and  the  summit  of  the  body  of  the  testicle  ;  sometimes  it  was 
to  the  under  aspect  of  the  globus,  but  usually  to  the  bottom  of  the 
fissure.  In  the  smallest  specimen  the  body  of  the  testicle  measured 
5  mm.  in  length ;  the  hydatid  (visible  only  through  a  lens)  was 
fixed  as  last  mentioned. 

^  "  Piirepididyinal  Cyst,"  'Trans.  Path.  Soc.,'  vol.  slii. 

"  Case  by  Chas.  Remy,  '  Jouni.  de  I'Anat.  et  Physiol.,'  &c.,  Paris,  1879. 
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So  far  now  as  concerns  the  malforaiation  under  consideration,  I 
may  describe  precisely  tlie  condition  met  vrith..  On  both  sides  there 
are  hydatids.  On  the  right  side  there  is  one  hydatid  attached  to 
the  summit  of  the  body  of  the  testicle  ;  a  second  to  the  upper  surface 
of  the  globus  major,  a  short  way  from  its  extreme  anterior  margin ; 
a  third,  more  minute,  to  the  line  of  junction  between  the  body  of 
the  testicle  and  the  globus  major,  there  being  no  fissure  between 
these  parts  as  there  usually  is  in  the  foetus. 

On  the  left  side  there  are  two  miniite  hydatids  attached  to  the 
anterior  border  of  the  globus  major  at  the  site  of  its  adliesion  with 
the  body  of  the  testicle,  there  being  an  absence  of  the  usual  fissure 
on  this  side  as  on  the  other.  Whether  the  hydatid  can  be  regarded 
as  present  I  do  not  pretend  to  say ;  the  result  of  the  explanation 
is  ambiguous  and  unsatisfying. 

Had  there  been  no  extroversion  of  the  bladder  the  persistent 
ducts  would  have  opened  into  the  uro-genital  sinus,  for  their  orifices 
lie  slightly  below,  or,  were  the  extroverted  j^arts  reduced,  in  front 
of,  the  ureters. 

The  complete  independence  and  persistence  of  both  ducts 
throughout  their  course  must  be  regarded  as  a  reversion  to  the 
reptihan  type,  where  both  oviducts  open  into  a  cloaca. 

A  similar  persistence,  of  course,  obtains  in  the  Monotremata, 
Ornithorhynchus,  and  Echidna,  but  these  characters  are  so 
essentially  reptihan  that  they  really  relate  the  Monotremata  to 
Eeptilia ;  and  the  malformation  under  consideration  is  more 
correctly  relegated  to  the  last  than  to  the  lowest  mammalian  form. 
The  justness  of  this  will  appear,  also,  in  the  disposition  of  the  vas 
deferens  to  be  presently  noticed,  which  is  one  not  found  in 
Monotremata,  but  confined  to  Lacertilia. 

As  to  the  blind  smaller  tubes  by  the  sides  of  the  Miillerian  ducts, 
these,  it  must  be  inferred  by  analogy,  represent  the  structures  so 
constant  in  certain  groups  of  Reptiha,  namely,  the  anal  pouches 
which  open  into  the  cloaca. 

The  right  pouch  in  the  foetus  under  consideration  I  examined  by 
microscopic  section.  The  wall  presents  a  well-marked  circular  and 
longitudinal  layer  of  unstriped  muscle-fibre,  and  to  the  inner  side 
of  this  a  mucosa  of  lymphoid  tissue,  in  which  lie  somewhat  closely 
set,  simple  tubular  glands  or  crypts,  lined  with  a  single  layer  of 
perfectly  developed  columnar  epithelium. 

There  is  finally  another  persistent  embryonic  feature,  still  more 
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interesting,  and  again  explicable  on  the  principle  of  atavism,  or 
reversion  to  an  ancestral  ty|je. 

In  the  human  subject  the  ureter  is  noitnally  developed  as  a 
diverticulum  from  the  Wolffian  duct.  On  the  left  side  this 
primitive  relationship  persists  ;  the  vas  deferens  opens  on  the 
surface  in  common  with  the  ureter,  or,  to  speak  more  accurately, 
the  ureter  still  opens  into  the  Wolffian  duct,  the  original  continuity 
of  the  two  canals  not  having  been  lost  by  any  subsequent  dislocation 
in  the  course  of  development. 

The  arrest  at  this  stage  may  be  explained,  then,  as  arising  in  a 
reversion  to  an  antecedent  reptilian  type ;  in  the  same  way  that  one 
so  explains  many  of  the  anomalies  affecting  the  cardiac  cavities. 
Even  what  is  usually  regarded  as  a  strictly  pathological  condition, 
namely,  the  extreme  forms  of  hypospadias,  may,  it  seems  to  me,  be 
viewed  in  the  same  light ;  for  among  reptiles,  the  penis  of  Chelonia 
and  Crocodilia,  which  is  single  and  not  paired  as  in  Ophidia  and 
Lacertilia,  is  not  perforate,  but  merely  grooved  on  the  posterior  or 
lower  aspect,  and  attached  to  the  anterior  wall  of  the  cloaca. 

This  commonness  of  the  ureter  and  vas  deferens  is  distinctly  a 
reptilian  condition.  In  the  male  of  Monotremata  the  renal  and 
seminal  ducts  open  separately  into  the  cloaca,  as  they  do  also  in 
birds  and  most  reptiles.  But  among  Reptilia,  lizards  j^resent 
precisely  the  condition  shown  in  the  specimen,  i,  e.  the  ui-eter  and 
vas  combine  near  their  lower  terminations,  and  open  throTigh  a 
single  aperture  into  the  cloaca.  I  have  ventured  to  figure  this 
disposition  from  a  particularly  well-marked  instance  (Fig.  24). 

Although  the  inile  in  Lacertilia,  it  is  not,  however,  absolutely 
constant ;  Owen^  describes  the  openings  as  distinct  in  Lacerta 
ocellata . 

In  the  male  of  Amphibia  the  vasa  efferentia  are  in  communica- 
tion with  the  kidney,  through  which  the  seminal  products  make 
their  wav— an  arrangement  considerably  lower  than  that  under 
consideration. 

As  to  the  unusual  opening  of  the  rectum  above  or  in  front  of  the 
apertures  of  the  Miillerian  or  oviducts,  such  a  position  is  met  with 
in  certain  rejjtiles  (Ophidia,  Chelonia),  but  no  true  homology 
underlies  the  condition  in  the  present  case. 

The  intestinal  aperture,  as  pointed  out  in  the  earlier  part  of  this 
paper,  does  not  correspond  with  such  as  would  communicate  with  a 
^  '  Anatomy  of  Vertebrates,'  pp.  5  and  6. 
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cloaca;  the  distal  end  of  the  large  intestine  is  bHnd,  and  the 
external  opening  concerns  not  this  but  the  jjroximal  one,  the  bowel 
being  prolapsed  at  the  vunbilicus  in  the  neighbotirhood  of  the 
omphalo-meseraic  duct. 


Fig.  24. 


The  genito-urinary  organs  of  a  lizard  {Varanus  Salvator  ^  ),  Mus.  Roy.  Coll. 
Surg.  The  parts  are  viewed  from  the  dorsal  aspect.  On  either  side  are 
shown  a  testicle  with  the  vas  deferens,  and  below  the  testicle  the  much 
subdivided  kidney.  Below  the  kidney  is  the  straight  continuation  of  the 
vas,  and,  to  its  outer  side,  the  ureter;  these  unite  into  a  common  duct 
before  opening  into  the  cloaca,  the  posterior  surface  of  which  is  represented 
at  the  site  of  its  perforation. 

I  have  throughout  referred  the  malformations  in  question  to  the 
reptilian  type,  because  they  are  most  conformed  to  this. 
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Haeckel,^  in  tracing  the  mammalian  pedigree,  after  starting  from 
the  lowest  invertebrate  forms,  at  length  reaches  the  Amphibia. 
From  these  he  makes  two  diverging  lines  of  descent, — to  the  one  side 
Mammaha,  to  the  other,  Eeptilia ;  and,  beyond  Rejjtilia,  Aves.  Xot 
a  few  missiag  links  there  are  in  the  pedigree,  provisionally  filled  in. 
Thus  above  the  Amphibia  he  places  next  in  succession  a  hypothetical 
series  of  Protamnia,  in  which  are  included  the  primary  forms  of  the 
three  higher  classes  of  Vertebrata,  namely,  mammals,  reptiles,  birds  j 
and  yet  two  fiirther  hypothetical  groups  before  the  proper  ReptiUa 
and  Mammalia,  Pro-reptilia  and  Pro-mammalia.  The  Protamnia 
Haeckel  considers  to  have  been  most  closely  related  to  the  existing 
Ornithorhynchus  and  Echidna. 

Mammalian  pedigree,  constructed  after  HaecJcel. 
Aves.  Mammalia. 

I  ! 

Reptilia 

I       .  1 

Pro-reptilia.  Pro-mammalia. 

' ' 

Protamnia. 

I.   . 
Amphibia. 

t 

From  MoXEHA  upwards. 

Assuming  this  scheme  to  be  correct,  all  I  can  suggest  is,  that  if 
the  reversions  in  the  present  instance  are  not  strictly  reptilian,  they 
are  related  to  some  of  these  missing  groups  ;  the  reptihoid  characters 
which  they  disclose  might  have  pertained  to  the  common  ancestors 
of  modem  mammals  and  modem  reptiles  ;  they  are  lower  than  those 
of  the  lowest  existing  mammals  (Monotremata),  yet  higher  than 
those  of  existing  Amphibia. 

At  the  present  time,  however,  there  is  a  general  agreement  to 
relate  EeptiHa  and  Mammaha  more  closely,  if  not  to  regard  the 
mammalian  stem  as  terminating  at  Reptilia  rather  than  Amphibia. 

One  of  the  more  remarkable  recent  discoveries  is  the  well-known 
fact  that  the  ova  of  Ornithorhynchus  are  provided  with  a  shell,  and 
hatched,  like  those  of  reptiles,  outside  the  body.  Professor  H.  G. 
Seeley,  in  a  paper  on  the  natvire  and  Hmits  of  reptilian  characters 
in  mammalian  teeth,-  remarks  that  if  the  tooth  of  the  Omithorhyn- 

'  '  History  of  Creation,'  1876. 

'  '  Proc.  Royal  Soc.  London,'  1888,  vol.  xliv. 
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chus  cannot  be  exactly  paralleled  in  any  other  animal,  it  is  at  least 
evident  that  the  teeth  are  as  reptilian  as  the  skeleton  ;  that  there 
are  several  features  in  which  the  teeth  of  reptiles  and  mammals 
resemble  each  other  morphologically  ;  and  that  the  lower  mammals 
emphatically  apj^roach  towards  reptiles  in  all  essential  characters  of 
tooth  form.  Of  teeth  he  gives  six  typical  characters  which  are  re- 
garded as  mammalian, — the  presence  of  more  than  one  root,  &c., — 
and  proceeds  with  the  statement  that  no  one  of  these  is  constant  in 
the  class,  and  its  loss  is  in  every  case  an  approach  towards  a  repti- 
lian type. 

The  same  authority  has,  moreover,  drawn  attention  to  the  skeletal 
affinities  between  reptiles  and  mammals,  and  after  noticing  that  the 
most  ancient  mammals  exhibit  resemblances  to  monotremes,  eden- 
tates, iusectivores,  and  apparently  carnivores,  observes  that  it  is 
among  these  orders  that  the  closest  correspondence  is  found,  bone 
for  bone,  with  reptiles.  Seeley,  nevertheless,  is  driven  by  the  force 
of  facts  very  close  to  Haeckel's  scheme,  as  the  following  quotation 
will  show.  "  The  oldest  known  fossil  representatives  of  both  groups 
(i.  e.  reptiles  and  mammals)  certainly  approximate  closer  towards 
each  other  in  all  known  parts  of  the  skeleton,  than  do  the  orders 
which  survive  ;  so  that  it  may  be  a  legitimate  induction  that,  in  an 
earlier  period  of  geological  time,  the  characters  of  both  groups  were 
so  blended  that  there  existed  neither  the  modem  reptile,  which  has 
specialised  by  losing  mammalian  attributes,  nor  the  modern  mammal 
which  has  specialised  by  losing  the  skeletal  characters  which  have 
come  to  be  regarded  as  rej^tilian."  In  short,  Haeckel's  Protamnia 
are  reptilian  in  type. 

And  this  view  of  the  mammalian  pedigree  is  borne  out  by  the 
remarkable  facts  disclosed  in  the  malformation  described,  which  in 
a  certain  sense  confirm  the  conclusions  not  only  of  more  recent 
zoology  but  those  of  palaeontology.  February  19th,  1895. 
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10.  Experimental  observations  on  some  cases  of  diphtheria,  with 
a  note  on  the  mode  of  division  of  the  bacillus. 

By  Samuel  G.  Shattock. 

DURING  the  month  of    May,    1895,   three  children   of   the  same 
family  were  admitted  into  St.  Thomas's  Hospital. 

Henry  B — ,  aged  eight  months,  admitted  May  9th  under  Dr.  Ord, 
having  been  ill  three  days ;  a  very  anaemic  cliild,  with  discharge 
from  the  nostrils,  slight  retraction  of  the  lower  ribs  and  neck. 
Throat  red  and  congested.  There  are  two  thin  whitish  patches  on 
the  lower  part  of  the  soft  palate ;  the  glands  at  the  angle  of  the 
jaw  on  the  right  side  are  much  swollen,  those  on  the  left  side 
slightly  so.  There  is  a  thick  muco-purulent  discharge  from  the 
nose.  Breathing  rapid,  33 ;  slight  stridor  on  inspiration  with  some 
retraction  of  the  epigastric  angle,  the  lower  ribs,  the  supra-sternal 
region,  and  tissues  of  the  neck  generally.  Lungs  resonant 
throughout,  but  there  are  coarse  crepitations  and  rhonchi  to  be 
heard  generally;  no  tubular  breathing.  Heart-sounds  healthy. 
Pulse  148,  regular,  somewhat  weak.  Temp,  at  midnight,  103'2°. 
General  condition :  child  pale,  feeble,  but  generally  fairly  well 
nourished ;  marked  beading  of  ribs.i 

Death  May  10th,  11  a.m.  The  child  received  7  c.c.  of  antitoxin 
at  1  a.m.  May  9th,  in  the  left  flank. 

The  two  brothers  of  the  above  patient  were  admitted  suffering 
from  mild  attacks  of  the  disease. 

William  B — ,  aged  2^  years,  admitted  May  12th  under  Dr.  Ord. 
Noticed  to  be  drowsy  on  May  10th,  and  had  some  cough ;  May  11th, 
difficulty  in  swallowing. 

State  on  admission. — A  healtliy-lookiug  child;  throat  somewhat 
red,  and  fauces  generally  very  slightly  swollen.  On  the  right  tonsil, 
at  its  lower  part,  there  are  two  small  roimd  white  sjjots,  the  tonsil 
presenting  much  the  appearance  of  follicvilar  tonsillitis ;  no  patches 
on  the  pharynx,  soft  palate  or  uvida ;  the  lymphatic  glands  at  the 
angle  of  the  jaw  enlarged  on  both  sides.  No  nasal  discharge. 
Heart  and  lungs  normal.  Pulse  116,  respiration  36;  both  regular. 
Temp.  102°. 

May  12th,  2  p.m. — 10  c.c.  antitoxin  injected  into  the  right  flank. 
Midnight :  pulse  96 ;  resp.  22  ;  temp,  normal. 

1  The  clinical  reports  are  througbout  from  the  Hospital  Case-books. 
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13th. — Considerable  spreading  of  membrane  ;  a  large  oval 
patch  this  morning  on  the  left  tonsil ;  coalescence  of  patches  on  the 
right  tonsil;  no  affection  of  the  soft  palate,  uvula,  or  pharynx. 
10  c.c.  antitoxin  injected  into  the  left  flank. 

14th. — Eight  tonsil  clear;  lower  portion  of  patch  on  left 
persists ;  enlargement  of  the  lymphatic  glands  at  the  angle  of  the 
jaw  only  slight. 

15th. — No  membrane  on  fauces. 

26th. — Discharged. 

Sydney  B — ,  set.  5|  years,  admitted  under  Dr.  Acland  May  10th, 
1895.  Complained  of  sore  throat  yesterday  and  coughed  a  good  deal ; 
had  lost  appetite,  and  was  feverish.  On  admission  was  suffering 
from  sore  throat.  Chest-wall  moves  well.  Lungs  resonant 
throughout  ;  breath-sounds  healthy.  Resp.  24.  Heart-sounds 
healthy ;  pulse  104.  On  the  right  tonsil  there  is  a  patch  of  greyish 
membrane ;  glands  at  the  angle  of  the  jaw  enlarged.  Temp.  99°. 
10  c.c.  of  antitoxin  were  injected. 

May  11th. — Patch  of  membrane  can  be  seen  on  the  right  tonsil. 
10  c.c.  antitoxin. 

13th. — No  membrane  visible;  but  the  tonsils  are  much 
inflamed.  Improvement  was  maintained,  and  patient  was  dis- 
charged on  May  20th. 

Cultivations  were  carried  on  from  the  two  last  cases.  The 
medium  used  was  pleuritic  fluid  sterilised  in  tubes  on  the  slant 
at  100°  C.  in  Koch's  inspissator  for  1|  hours.  I  at  first  endeavoured 
to  carry  out  Lorrain  Smith's  method  of  adding  caustic  soda  in  order 
to  obtain  a  transparent  alkali  albumen,  but  the  addition  of  the 
alkali  completely  destroyed  the  coagulability  of  the  fluid ;  on  almost 
neutralising,  however,  with  tartaric  acid  solution,  the  original 
coagulability  was  restored. 

From  human  blood  serum  Dr.  Turney  has  obtained  a  beautifully 
transparent  medium  by  coagulating  after  the  addition  of  caustic 
soda.  The  medium  used,  however,  was  equally  favourable  for  the 
growth  of  the  bacillus. 

The  original  culture  from  the  case  of  S.  B —  showed  only  typical 
diphtheria  bacilli.  The  culture  was  made  May  11th  and  examined 
May  13th,  after  incubation. 

The  groupings  and  forms  of  the  bacillus  were  quite  I'egular  ;  they 
exhibited  the  ordinary  appearances  of  involution  and  transverse 
segmentation  of  protoplasm.     Measured  with  a  Zeiss's  micrometer 
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eye-piece  (compensating)  the  larger  bacilli  were  4  ^,  the  smaller  2  ^, 
though  there  were  a  certain  ntunber  slightly  smaller.  Microscopic 
examination  of  the  second  subculture  on  serum  showed  a  pure 
growth  of  typical  bacilli. 

In  the  case  of  William  B —  the  microscopic  characters  of  the 
original  culture  carried  on  May  12th  and  examined  on  May  14th 
were  the  same  as  in  the  other  case,  and  the  bacilli  of  corresponding 
dimensions ;  mingled  with  the  bacilli  were  a  few  streptococci,  none 
of  which  remained  in  the  second  subculture. 

What  I  was  now  desirous  of  testing  was  the  virulence  of  these 
cultures  obtained  from  cases  clinically  mild.  One  child  had  died  of 
the  disease,  and  it  is  assuming  nothing  to  hold  that  the  three 
children  in  question  were  infected  from  one  another,  or  from  a 
common  source.  The  interest  turns  uj^on  this,  that  the  bacillus  in 
this  trio  of  cases  was  presumably  an  equal  quantity,  and  therefore 
that  the  cause  of  the  difference  in  the  ensuing  result  lay  in  some 
other  factor. 

Experiment  1.  —  May  29th,  1895.  Sydney  B— .  For  the  in- 
jection I  used  a  broth  culture  incubated  at  35°  C.  for  forty-eight 
hours,  occasionally  well  shaken  for  aeration,  and  carried  on  from  a 
second  subcultui-e  on  serum  which  was  started  on  May  18th.  The 
guinea-pig  used  weighed  560  grammes,  and  10  minims  of  the  broth 
culture  were  injected  beneath  the  skin  of  the  back,  the  operation 
beiiig  in  all  ways  perfectly  successful.  The  syringe  had  not  before 
been  used  to  inject  any  vinilent  culture  of  the  diphtheria  bacillus, 
and  was  sterilised  with  carbolic  acid  solution,  &c.,  the  cannula  being 
boiled.  The  dose,  calculated  in  minims,  is  that  regularly  adopted, 
viz.  haK  a  c.c.  to  every  500  grammes  in  weight  of  guinea-pig. 

May  30th.  —At  4  p.m.  the  animal  was  moribund ;  it  lay  on  its  side 
and  breathing  had  nearly  ceased :  the  seat  of  injection  showed  no 
trace  of  hy2>er8emia  or  anything  abnormal  to  the  naked  eye:  The 
animal  was  dead  the  next  morning  ;  on  slitting  up  the  skin  there 
was  slight  oedema  at  the  site  of  inoculation,  and  injection  of  the  sub- 
cutaneous vessels. 

It  is  clear  from  this  result  that  the  virus  had  not  imdergone 
attenuation. 

Experiment  2. — June  10th,  1895. — William  B — .  I  carried  on 
a  broth  culture  from  the  second  serum  subcultui'e ;  incubated  at 
35°  C,  with  occasional  shaking. 
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June  12th,  5  p.m. — The  properly  calculated  amouut  of  the  broth 
culture  was  injected  beneath  the  skin,  there  being  no  hitch  in  the 
experiment. 

13th. — The  animal  refuses  food. 

14th. — Dead  this  morning.  No  local  lesion  visible  to  the 
naked  eje.  On  slitting  up  the  skin  there  was  a  somewhat  wide- 
spread subcutaneous  oedema,  and  subcutaneous  vascular  injection, 
the  oedema  nowhere  of  great  depth. 

The  obsei-vations  above  detailed  show  that  the  bacillus  from  the 
two  milder  of  the  three  cases  was  not  wanting  in  virulence,  whence 
it  is  a  legitimate  deduction  that  in  this  set  of  cases  the  difference  in 
result  lay  in  the  different  resistance  on  the  part  of  the  individuals 
affected.  That  in  other  circumstances  the  difference  in  result  is  due 
to  variations  in  the  virulence  of  the  bacillus  is  equally  certain. 

I  may  next  recount  two  other  cases  of  some  interest,  though  the  con- 
clusion to  be  drawn  is  ambiguous,  or  perhaps  none  should  be  drawTi. 

Rose  C — ,  aged  2  years  and  3  months,  admitted  under  Dr.  Payne, 
March  19th,  1895.  The  jmtient  was  taken  suddenly  ill  on  March 
19th.  On  admission  the  child  was  well  nourished,  and  complained 
of  difficulty  in  breathing  ;  it  breathed  with  marked  stridor,  and  had 
a  croupy  cough.  There  was  some  retraction  at  the  epigastrium  on 
inspiration.  The  throat  was  red  and  inflamed ;  patches  of  mem- 
brane could  be  seen  on  the  tonsils,  the  pharynx,  and  anterior  pillars 
of  the  fauces.  Lungs  resonant  throughout ;  no  adventitious  sounds. 
Heart-sounds  normal.  10  c.c.  antitoxin  injected  at  8.35  p.m.,  and 
tracheotomy  performed  at  10.50  p.m.  ;  there  was  much  hsemorrhage ; 
a  tube  was  inserted,  and  the  child  put  back  to  bed  ;  it  was  after- 
wards noticed  that  blood  was  trickling  down  the  front  of  the  thorax  ; 
the  tube  was  removed,  and  there  was  some  haemorrhage ;  breathing 
ceased,  and  death  ensued  at  11.25  p.m. 

Post-mortem  examination. — Tonsils  enlarged  and  congested  ;  each 
presented  small  islets  of  membrane  here  and  there.  No  follicular 
inflammation.  The  larynx  was  completely  covered  with  a  layer  of 
membrane,  the  trachea  and  bronchi  were  free.  No  haemorrhage 
into  the  air-passages.  Heart  in  all  respects  healthy.  Lungs  :  a 
little  collapse  here  and  there  ;  no  broncho-imeumonia. 

When  the  mother  came  to  the  hospital  for  the  death  certificate, 
she  brought  with  her  an  infant  sister  of  the  child  just  dead.  This 
infant,  Louisa  C — ,  was  6  months  old.  and  apparently  quite  well. 

Mr.  G.  Gilbert  Genge,  at  the  time  Dr.  Payne's  house-physician, 
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sagaciously  examined  the  throat  and  saw  a  depression  in  the  left 
tonsil,  from  which  he  inoculated  a  seriim  tube ;  the  depression  was 
not  hy]^)ersemic.  About  ten  days  later  Mr.  Genge  was  good  enough, 
at  my  request,  to  visit  Louisa  C — ,  who  did  not  enter  the  hospital, 
and  for  whom  no  treatment  was  adopted,  as  there  was  neither 
local  nor  general  condition  to  treat. 

The  depression  in  the  left  tonsil  presented  just  the  same  characters, 
without  trace  of  redness  or  inflammation,  from  which  it  may  be 
concluded  that  it  had  never  been  an  ulcer. 

The  child  was  in  perfect  health,  and  had  had  no  symptoms  of 
disease.  There  had  been  no  case  of  diphtheria  in  the  Buildings 
where  they  lived,  for  twelve  months,  and  both  children  (as  well  as 
another  brother  and  sister  both  healthy)  had  been  subject  to  the 
same  conditions. 

For  two  months  before  Rose's  death  they  had  been  without  water 
to  flush  the  water-closet,  which  was  next  door  to  their  living  room. 
Their  drinking  water  they  fetched  from  a  common  pump  downstairs 
during  the  time  of  the  drought. 

Observations  on  the  Cultures. 

Rose  C — .  The  original  culture  showed  tyjDical  diphtheria  bacilli, 
with  streptococci  in  certain  numbers.  From  the  original  I  carried 
on  three  subcultiu'es  at  intervals  of  twenty-four  hours,  and  obtained 
a  pure  culture,  no  liquefaction  of  the  serum  arising  as  haj^pened 
in  the  original  tube  and  the  first  subculture.  Microscopic  exami- 
nation of  the  third  subculture  showed  a  pure  growth  of  diphtheria 
bacillus  tyi^ical  as  to  groupings,  involution  forms,  and  segmentation 
of  protoplasm  ;  the  range  of  sizes  was  from  2  /u  to  4  ^i,  though  a 
certain  number  were  smaller  than  2  micro-millimetres. 

Louisa  C — .  From  the  original  cultui'e  I  carried  on  three  subcul- 
ttu-es  to  seinim  at  intervals  of  twenty-four  hours.  The  macroscopic 
"characters  of  the  final  subcidtures  on  seinim  were  identical  with 
those  of  Rose  C — ;  and  so  were  streak  cultures  on  gelatin  made 
from  the  last  subculture  of  each,  the  growth  on  gelatin  quickly 
appearing  and  proceeding  without  any  liquefaction. 

Microscopic  examination  of  the  third  senim  subculture  sliowed 
cliaracteristic  groupings  of  bacilli,  many  of  the  latter  exhibiting 
typical  clubbed  and  segmented  forms.  In  size  they  had  the  same 
ranges  as  in  the  case  of  Rose. 

If  there  were  anv  differences,  the  segmentation  of  the  bacilli  in 
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Louisa  was  less  marked  a  feature  than  in  Eose,  and  the  bacilli 
in  general  slightly  less  slender. 

In  order  to  again  compare  the  micro-organisms,  I  carried  on  a 
fourth  serum  subculture  from  the  third  of  Louisa,  and  a  fourth 
sei-um  subculture  from  the  jelly  culture  of  Rose,  itself  taken  from 
a  third  serum  subculture.  I  examined  each  tube  after  forty-eight 
hours'  incubation. 

Rose  C — .  Typical  grow^th  in  small  circular  whitish  colonies. 
Microscopical  examination  :  groupings  typical ;  bacilli  short,  none 
exceeding  4  n  ;  diplobacilli ;  involution  forms  ;  comparatively  few 
segmented  rods,  these  being  longer  than  the  others. 

Louisa  C — .  Abundant  growth.  Microscopical  examination: 
groupings  typical ;  bacilli  short — on  an  average  2  /i,  but  many  are 
smaller  and  a  few  are  longer,  especially  those  which  exhibit 
segmentation;  scarcely  any  exceed  4/i. 

A  certain  number  of  involution  forms ;  in  many  of  the  rods  the 
j)rotoplasm  is  intensely  stained  (Loeffler's  methylene  blue)  at 
the  end  or  ends  of  the  bacilli,  the  colour  tending  to  violet. 

If  there  is  any  difference  microscopically  between  the  two  cultures, 
it  is  that  involution  forms  are  more  marked  in  Rose,  and  these 
being  larger  convey  an  idea  that  the  bacilli  generally  are  larger ;  but 
excluding  this,  any  difference  there  is  is  so  slight  that  it  may 
fairly  be  ignored. 

The  macro-  and  microscopic  characters  in  the  two  cases  being  iden- 
tical, I  determined  to  test  broth  cultures  of  both  upon  guinea-pigs. 

April  27th. — Two  bi'oth  tubes  were  inoculated  from  the  third 
serum  subculture  of  the  cases,  and  incubated  at  35°  C.  with 
occasional  shaking. 

29th. — Two  large  guinea-pigs  were  subjected  to  experiment. 
Two  syringes  and  two  different  cannulas  were  used,  all  being 
carefully  sterilised.  The  broth  was  shaken  and  poured  out  into 
sterilised  capsules ;  the  hair  clipped  in  the  middle  line  of  the  back, 
the  surface  washed  with  1  to  20  carbolic  acid  solution  and  dried. 
(1)  The  first  guinea-pig  weighed  770  grammes.  Thirteen  minims 
from  Louisa's  case  were  injected  beneath  the  skin.  (2)  The  second 
guinea-pig  weighed  957  grammes,  and  received  1  c.c.  of  broth 
culture  from  Rose's  case. 

May  1st. — Tlie  second  guinea-pig  died  this  morning ;  there  was 
no  lesion  visible  at  the  site  of  inoculation ;  on  slitting  up  the  skin 
the  subcutaneous  vessels  were  injected ;  there  was  very  little  oedema. 
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The  fii'st  guinea-pig  inociilated  from  the  case  of  Louisa  remained 
well  and  was  kept  for  some  weeks  before  being  killed. 

In  order  to  be  certain  of  the  accuracy  of  this  negative  result,  the 
experiment  was  repeated  on  another  guinea-pig,  a  fresh  broth 
cultiu'e  of  forty-eight  hours  being  used  after  incubation  and 
occasional  shaking  for  aei'ation.  The  guinea-pig  weighed  520 
grammes,  and  received  10  minims  from  the  same  syringe  as  that 
used  in  the  previous  exjDeriment  from  Louisa's  case. 

The  injection  was  carried  out  without  a  flaw  on  May  17th.  The 
animal  remained  free  of  all  local  or  general  trouble,  and  was  killed 
several  weeks  later. 

In  this  group  of  cases  it  will  be  seen,  therefore,  that  a  similar 
bacillus — similar  in  its  cultui'al  characters  and  microscopically — 
was  obtained  from  a  vii-ulent  case  of  diphtheria,  and  from  the  tonsil 
of  the  child's  sister  who  presented  no  signs  of  any  disease,  either 
local  or  general. 

The  children  lived  together  under  the  same  conditions.  The  bacil- 
lus from  the  fatal  case  was  highly  virulent,  as  tested  upon  the  guinea- 
pig  ;  that  from  the  other  failed  to  produce  any  result  whatever.  The 
fact  that  the  patients  were  sisters  argues  for  infection  having  taken 
place  from  one  to  the  other,  or  from  some  common  source ;  but  this 
is  just  the  i^oint  on  which  strict  evidence  is  not  forthcoming. 

It  is  here  quite  jiossible  that  the  bacillus  in  Rose's  case  attained 
virulence,  whilst  in  Louisa's  it  remained  innocuous,  or  as  a  "  pseudo- 
diphtheria"  bacillus.  Tliis  is  the  view  my  judgment  would  lead  me 
to  adopt  in  preference  to  the  one  that  there  was  no  common  relation 
between  the  bacillus  in  the  two  cases,  and  that  the  presence  of 
identical  bacilli  in  the  two  children  was  merely  a  coincidence. 

Observations  on  the  Method  of  Division  of  the  Diphtheria  Bacillus. 

One  of  the  noteworthy  points  in  the  morphology  of  the  bacillus  is 
its  parallel  grouping.  So  remarkably  parallel  and  regularly  do  the 
elements  often  lie  that  it  is  hard  to  suppose  that  the  disposition  is 
merely  accidental.  A  careful  study,  especially  of  the  preparations 
from  the  case  of  Louisa  C — ,  has  led  me  to  interpret  the  grouping 
in  question  as  due  to  a  genetic  relationship  of  the  elements.  What 
I  could  observe  without  difficulty  was  that  between  the  transversely 
segmented  bacilli  and  the  groups  of  parallel  elements  all  gradations 
were  traceable. 

The  segmentation  of  the  prcjtoplasm  of  a  rod  becomes  more  and 
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more  pronounced  until  a  group  of  separate  elements  results,  at 
first  not  unlike  the  elements  of  a  streptococcus  which  have  under- 
gone flattening  from  mutual  jiressure.  In  the  next  place  the 
separate  elements  elongate  at  right  angles  to  what  was  previously 
the  long  axis  of  the  bacillus.  One  finds  all  stages  between  flattened 
coccus-like  forms  and  a  row  of  short  parallel  rods.  The  rods  so 
resulting  lengthen,  and  they  may  Tindergo  a  similar  process  of 
segmentation  and  eventually  themselves  give  origin  to  another  series 
of  rods  set  at  right  angles  to  what  was  once  their  long  axis. 

That  bacilli  do  not  always  divide  at  right  angles  to  their  long 
axis  and  then  elongate  in  the  direction  of  that  axis  is  shown  by  an 
observation  of  Mr.  Stanley  Kent's,  whose  prejiarations  I  have  had 
the  opportunity  of  seeing.  In  the  case  of  a  particular  bacillus 
which  Mr.  Kent  has  isolated  from  animals  dying  after  removal  of 
the  thyroid  gland,  subdivision  takes  place  in  the  direction  of  length, 
and  there  results  a  group  of  parallel  rods  ranged  side  by  side,  the 
middle  elements  being  the  longer,  so  that  the  whole  might  be 
circumscribed  by  a  circle  or  elHpse. 

The  following  figiire  will  explain  at  a  glance  the  view  set  forth. 

Fig.  25. 


The  highest  figure  represents  a  diphtheria  bacillus ;  below  it  is  a  parallel  series 
of  very  short  rods,  such  as  would  result  from  elongation  of  the  segments  of 
the  bacillus  at  right  angles  to  its  long  axis. 

That  the  more  ordinary  mode  of  division  occurs  I  do  not  deny ; 
hardly  any  form  is  commoner  in  the  diphtheria  bacillus  than  a 
diplobacillus  or  two  short  rods  conjoined  ;  but  the  common  method 
of  subdivision  would  not  account  for  the  parallel  disposition  which 
is  often  so  remarka1)le  a  feature  in  cover-glass  preparations  of  the 
diphtheria  bacillus,  and  tlie  other  method  may,  I  thinlc,  be  deduced 
from  a  study  of  the  actual  appearances  themselves. 

May  21st,  1895. 
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A.  Discussion  on    the    Pathology    of    Diphtheria   and    the 
Antitoxic  Treatment. 

1.  The   so-called  Antitoxic    Treatment   of  Infective    Disease, 
illustrated  hy  Diphtheria. 

By  Bertram  Hunt,  M.B.  (introduced  by  G.  Newton  Pitt,  M.D.). 

Introduction. — I  must  first  thank  the  Society  for  the  very 
great  honour  it  has  conferred  upon  me  by  inviting  me  to  open 
this  debate,  and  secondly  publicly  acknowledge  my  indebtedness 
to  my  friend  and  chief,  Dr.  Ruffer,  for  his  great  kindness  in 
suggesting  my  name  to  you. 

I  feel  myself  vei'y  unworthy  of  my  task ;  moreover  the  short 
notice  given  me — ten  days — has  increased  my  natural  difficulties, 
and  has  prevented  me  from  preparing  my  paper  with  the  thorough- 
ness which  I  should  have  desired. 

In  bringing  this  subject  before  you  I  must  point  out  that  the 
question  of  immunity  invades  all  branches  of  science.  Bacteri- 
ology finds  itself  planted  firmly  not  only  in  pathology,  but  in 
physiology,  biology,  and  chemistry,  and  it  is,  I  think,  creating  a 
chemisti'y  of  its  own  which  will  form  a  new  and  advanced  physi- 
ological chemistry.  If,  therefore,  I  trespass  to-night  into  branches 
of  science  with  which  I  am  but  little  qualified  to  deal,  I  wish  you 
to  remember  that  I  do  so  in  all  humility  and  as  one  seeking 
correction. 

The  subject  will  be  taken  in  the  following  order : 

1.  A  short  glance  at  the  history; 

2.  The  bacteriology  only  so  far  as  is  necessary  to  a  j^roper 
understanding  of  the  production  and  nature  of  the  toxin  ; 

3.  The  result  of  introducing  this  toxin  into  animals,  with  the 
production  and  nature  of  antitoxin  ; 
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Finally,  I  intend  to  deal  with  the  ordinary  pathology  so  far  as  it 
affects  the  prognosis  of  the  treatment. 

My  sketch  of  the  history  will  not  include  all  researches  that 
are  important  to  the  subject,  everything  of  importance  being 
introduced  where  it  gives  most  support  to  luy  argument ;  if, 
therefore,  I  seem  to  give  insufficient  information  at  first,  I  would 
ask  you  to  remember  that  more  will  follow. 

History. — The  history  divides  itself  into  what  may  be  called 
the  pre-scientific  and  the  scientific  age. 

Pliny  1  mentions  that  a  certain  king,  fearing  treachery,  was  in 
the  habit  of  eating  various  poisons  with  a  view  of  attaining  to 
a  condition  of  immunity  to  them,  and  that  he  kept  a  poison- 
eating  duck,  so  that,  if  necessary,  a  supply  of  antitoxin  might  be 
at  band. 

Urine  has  been  used  as  a  therapeutic  agent,  and  not  perhaps 
so  foolishly  as  we  should  have  considered  a  few  years  ago. 

Direct  inoculation  against  smallpox  was  introduced  into  this 
country  from  Turkey,  and  shortly  afterwards  Jenner,  examining 
a  local  tradition,  made  that  great  scientific  discovery  of  vaccination, 
namely,  protection  by  naturally  mitigated  virus,  which  laid  the 
foundations  of  the  science  of  immunity. 

The  scientific  period  may  be  said  to  have  originated  with  the 
genius  of  Pasteur,  who  discovered  that  protection  could  be 
conferred  by  artificial  mitigation  of  virus,  and  the  honour  of  it  is 
fully  shared  also  by  Koch,  who  in  the  perfection  of  method 
founded  a  new  branch  of  science,  to  the  rapid  progress  of  which 
our  subject  of  debate  to-night  is  sufficient  testimony. 

Then  in  1887  there  were  three  great  discoveries,  Salmon  and 
Smith'-*  proving  that  not  only  mitigated  bacteria,  but  their  products, 
Avere  able  to  confer  protection  ;  Sewall  ■'  that  immunity  Avas  possible 
to  rattlesnake  venom;  and  Podor'*  that  the  blood  was  able  to 
destroy  bacilli. 

Podor's  most  important  research  was  followed  up  by  Nuttall,^ 

1  '  ypiit.  Munch,  med.  Woch./  1894,  p.  923.  Pliny,  '  Natur.  Hist.  Lib./  xxv, 
s.  iii. 

'  '  Proceedings  Biol.  Soc.  Washington,'  1886,  vol.  iii. 

•'"Experiments  on  the  Preventive  Inoculation  of  Kattlesuako  A^cnoni," 
'  Journal  of  Physiology,'  1887,  p.  203. 

••  "Die  Piihigkeit  des  Blutes  Bacterien  zu  Vernichten,"  'Deutsche  med. 
Woch.,'  1887,  No.  34. 

5  '  Zeitschrift  f.  Hygiene,'  1888,  Bd.  iv,  p.  353. 
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Nissen,^  aud  Beliriug,^  being  finally  perfected  by  Bucliner,^  it  being 
found  tbat  tbe  bactericidal  quality  of  the  blood  passed  into  the 
serum,  and  was  due  to  an  active  proteid,  that  is,  a  proteid 
destroyed  by  heat,  which  Buchner  named  alexin. 

These  investigations  immediately  and  naturally  led  to  an 
examination  of  the  blood  of  immune  animals,  and  in  1891  Behring^ 
announced  the  discovery  that  if  immunity  to  tetanus  or  dij^htheria 
had  been  confeiTcd  upon  animals,  their  blood  or  serum  was  found 
not  only  able  to  protect  other  animals  against  either  the  bacteria  or 
their  soluble  specific  poison,  but  even  to  cure  them  if  injected 
subsequently  to  the  virulent  matter,  and  as  a  mixture  of  the  serum 
with  the  toxin  in  vitro  was  found  to  be  quite  innocuous,  he 
called  the  serum  antitoxic,  the  unknown  substance  in  the  serum 
antitoxin,  concluding  that  the  curative  agent  and  the  toxin 
neutralised  each  other  in  the  test-tube.  The  subject  of  debate 
to-night  is,  I  take  it,  primarily  an  examination  into  the  j^roperties 
and  nature  of  this  so-called  antitoxin. 

In  this  same  year,  1891,  an  equally  important  research  was 
published,  one  that  forms,  or  should  form,  what  I  will  call  our 
first  reading  book  on  this  subject.  I  refer  to  Ehrlich's  work  on 
immunity  to  ricin  and  abrin.-^  Ehrlich,  realising  that  toxins  formed 
by  bacteria  were  variable  in  strength  and  intangible  in  form,  decided 
to  investigate,  on  lines  similar  to  those  pursued  by  Behring,  the  two 
vegetable  poisons  ricin  and  abrin. 

He  was  able  to  immunise  animals  by  feeding,  and  the  fatal  dose 
being  determinable  with  absolute  exactness,  could  express  the 
degree  of  the  immunity  by  the  number  of  fatal  doses  borne.  He 
found  the  blood  of  such  immune  animals  protective  and  cura- 
tive to  others,  the  amount  of  serum  requisite  to  this  purpose 
being  proportionate  to  the  degree  of  immunity  attained,  that  is 
to  say,  the  antiricin  obtained  equalled  the  ricin  previously  intro- 
duced. 

1  '  Zeitsclirift  f.  Hygiene,'  1889,  Bd.  vi,  p.  487. 

■^  '  Centralblatt  f.  klLii.  Med.,'  1888,  No.  38. 

^  'Centralblatt  f.  Bakt.,'  1889,  Bd.  v,  p.  25;  Bd.  vi,  pp.  1  and  21.  'Arcliiv 
f.  Hyg.,'  1890,  p.  85. 

^  '  Deutsche  med.  Woch./  1890,  Nos.  49  and  50.  '  Brit.  Med.  Journal/  1891, 
vol.  ii,  p.  406. 

*  "  Esperimentelle  Untersuchungen  uebcr  Immunibiit,"  '  Deutsche  Med. 
Woch.,'  1891,  Nos.  32  and  44. 
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The  present  method  is,  on  the  other  hand,  to  reckon  the  degree 
of  immunity  by  the  antitoxic  value  of  the  serum,  and  to  express 
this  as  the  ratio  between  the  weight  or  amount  of  antitoxin  neces- 
sary to  protect  and  the  weight  of  the  animal  protected. 

There  are,  therefoi-e,  two  ways  known  to  us  of  protecting  against 
infective  disease. 

1.  The  Pasteur  method,  i.  e.  the  introduction  of  mitigated  virus 
into  an  animal  with  consequent  slight  illness,  recovery  and  pro- 
tection against  a  virulent  virus.  This  form  of  immunity  is  known 
as  "  active  immunity,"  and  is  more  or  less  permanent. 

2.  The  Behring  method,  i.  e.  the  introduction  of  mitigated 
bacteria  or  their  products  into  one  animal  with  consequent  slight 
illness,  recovery  and  protection  against  a  virulent  culture  or  toxin, 
and  the  transference  of  this  immunity  to  another  animal  by  the 
injection  of  blood  or  serum  taken  from  the  first.  This  trans- 
ferred immunity  is  called  "  passive  immunity,"  and  is  temporary 
only. 

By  the  first  method  the  animal  is  allowed  to  form  its  own  anti- 
toxin; by  the  second  the  antitoxin  is  previously  formed  in  one 
animal,  and  transferred  as  a  therapeutic  agent  to  another.  Anti- 
toxic treatment  is  therefore  natural  treatment,  seeing  that  in  a  case 
of  diphtheria,  should  the  child  recover,  it  will  if  bled  be  found  to 
have  diphtheria  antitoxin  in  its  blood  ;  ^  it  recovers,  that  is  to  say, 
because  it  has  been  able  to  form  antitoxin.  It  seems,  therefore, 
most  reasonable  to  manufacture  this  substance  in  some  animal, 
and  by  introducing  it  into  the  human  organism  help  it  in  a  task 
which  it  is  often  unable  to  perform  without  assistance. 

Production  of  the  Toxin. — Roux  and  Yersin  were  the  first  to  show 
that  the  diphtheria  bacilli  gi'own  in  bouillon  formed  a  specific 
poison  which,  apart  from  the  bacilli,  could  produce  all  the 
symptoms  of  experimental  diphtheria,  and  they  noticed  that  a 
certain  supply  of  oxygen  to  the  culture  increased  the  virulence  of 
the  toxin.  They  observed  that  the  culture  fluid  became  acid  at 
first,  and  then  again  alkaline  after  some  weeks,  the  toxin  only 
becoming  virulent  upon  the  appearance  of  this  alkalinity. 

Behring  found  that  the  older  the  cultures  were  the  more  virulent 
was  the  poison,  and  that  they  attained  a  maximum  toxicity  in  about 
eleven  weeks — a  long  time  to  wait. 

1  "  Klemensiewicz  u.  Eschericb,"  '  CentralbL  f.  Bakt.,'  1893,  p.  153.  Abel, 
'  Deutscbe  ined.  Wocb.,'  1894,  Nos.  48  and  50. 
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EouXji  in  his  recent  paper  on  the  subject  of  diphtheria  antitoxin, 
described  his  method  of  passing  air  over  the  culture,  by  which  a 
strong  poison  is  obtained  in  a  few  weeks ;  and  with  Dr.  Euffer's 
permission,  I  am  showing  this  evening  the  flasks  designed  by 
him  for  the  passage  of  air  either  over  or  through  the  culture. 

Arouson  -  has  lately  described  a  way  of  obtaining  very  virulent 
toxin  in  a  short  time.  He  states  that  he  inoculates  the  bacilli  on 
the  surface  of  the  bouillon,  but  he  mentions  no  method. 

Now,  seeing  that  the  passage  of  air  either  over  or  through  a 
culture  gives  a  great  deal  of  trouble,  and  has  other  disadvantages, 
I  have  endeavoured  to  devise  some  means  of  enabling  the  bacilli 
to  grow  on  the  surface  of  bouillon  in  an  ordinary  flask.  Occasionally 
the  bacilli  do  grow  thickly  on  the  surface,  but  their  specific  gravity 
being  greater  than  that  of  the  media,  they  sink  as  a  rule  to  the 
bottom.  When  the  surface  growth  does  occur  it  seems  to  be  due 
to  the  presence  of  some  scum  on  the  bouillon,  probably  caused  by 
fatty  matter  either  left  in  the  bouillon  when  made  or  derived  from 
the  wool. 

Schreider^  has  described  the  formation  of  a  toxin  of  extreme 
virulence,  when  at  Nenscki's  suggestion  he  associated  streptococci 
and  diphtheria  bacilli  together  in  his  liquid  cultures  ;  and  working 
on  the  same  lines  I  found  that  in  this  association — this  mixed 
culture — a  surface  growth  of  the  bacilli  invariably  occurred,  and 
that  the  toxin  produced  was  veiy  powerful,  the  increase  of  toxicity 
being  probably  merely  caused  by  the  surface  growth.  It  seemed, 
therefore,  feasible  to  float  something  on  the  surface,  to  which  the 
diphtheria  bacilli  might  attach  themselves,  so  as  to  secure  this 
luxuriant  growth.  I  have  found  that  a  little  fatty  substance,  for 
instance  even  a  little  vaseline,  will  ensure  this.  Pounded  or  filed 
cork  yields  excellent  results,  and  also  little  rafts  made  of  cork 
wrapped  round  with  wool  and  muslin,  so  as  to  form  nutrient  islands. 
In  any  of  these  ways  a  copious  growth,  an  early  alkalinity,  i.  e.  a 
virulent  toxin,  is  quickly  attainable.  Cork,  however,  has  an  un- 
fortunate habit  of  sinking  after  prolonged  boiling ;  but  to  my  great 
surprise  the  bacilli  seem  to  grow  more  luxuriantly  than  in  ordinary 
bouillon,  even  when  the  cork  is  at  the  bottom  or  sticking  to  the 

1  '  Annales  de  I'institute  Pasteur,'  1894,  p.  609. 

2  '  Wiener  med.  Woeh.,'  1894,  No.  46. 

••«  '  Centralbl.  f .  Bakt.,'  1892,  Bd.  xii,  p.  9. 
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sides  of  the  flask.  Apparently  tliey  have  an  inveterate  predilection 
to  spread  over  a  surface,  and  the  addition  of  the  cork,  even  if  it 
sinks,  naturally  increases  the  area  over  which  the  bacilli  can  grow. 

It  seems  best  to  mention  this  new  method — this  bouillon  surface 
method — although  the  inquiry  is  incomplete. 

Action  of  Oxygen  on  Diphtheria  Culture. — This  question  of  the 
action  of  oxygen  on  a  pathogenic  bacillus  is  extremely  important 
and  interesting.  It  has  been  a  recognised  tenet  of  bacteriologists 
that  a  pathogenic  microbe  was  a  facultative  aerobe,  that  is,  one 
able  to  take  its  oxygen  either  from  the  air  or  from  the  culture 
media,  and  that  in  the  body  a  pathogenic  microbe  led  an  anaerobic 
existence,  that  is,  lived  without  free  oxygen. 

Moreover,  it  has  always  been  described  how  certain  bacteria 
able  to  luxuriate  in  the  animal  organism  grow  but  feebly  on  our 
nutrient  media  at  first,  but  that  as  they  become  accustomed  to  the 
media  and  to  the  air,  take  on  a  saprophytic  growth,  luxuriate  more 
and  more,  and  with  this  increase  of  growing  power  are  found  to 
have  lost  their  pathogenic  quality — and  Fraenkel's  pneumococcus, 
the  streptococci,  and  LoefBer's  bacilli,  were  supposed  to  be  typical 
examples  of  this.  And  yet  a  description  has  had  to  be  given  you 
of  various  methods  devised  apparently  to  bring  about  this  sapro- 
phytic stage  of  the  diphtheria  bacilli,  and  the  importance  of  them 
for  the  rapid  production  of  toxin  insisted  upon. 

To  a  proper  understanding  of  this  process  it  is  necessary  to 
consider  the  growth  of  the  bacillus  in  two  different  ways.  Let  one 
culture  be  made  in  bouillon  and  incubated  for  three  days ;  it  will 
then  be  found  of  extreme  virulence,  at  its  maximum  of  virulence 
as  regards  the  bacilli,  but  if  filtered,  if  freed  from  the  bacteria,  a 
comparatively  harmless  and  acid  solution.  Make  the  second  culture 
in  the  subcutaneous  tissue  of  a  guinea-pig,  and  after  twenty-four 
hours  the  animal  dies,  killed  by  the  toxin  produced  by  the  bacilli. 
In  this  culture  the  bacilli  have  had  no  free  oxygen,  and  yet  have 
succeeded  in  elaborating  a  poison  of  a  degree  of  virulence  and  with 
a  rapidity  unattainable  by  any  bacteriological  method.  Why,  then, 
is  admission  of  oxygen  apparently  so  essential  in  our  flask  cultures  ? 
A  clue  is  afforded  by  the  reaction.  The  virulent  bacillus  renders 
its  culture  media  acid  in  twenty-four  to  forty-eight  hours,  and  the 
toxin  is  only  found  in  an  alkaline  culture — is,  as  I  shall  suggest 
later,  only  soluble  in  an  alkali ;  and  it  must  be  noted  that  any  acid 
formed  is  removed  or  neutralised  in  a  child's  throat  or  guinea-pig's 
tissue.      Is  the  matter  not  explicable  in  this  way,  namely,  that 
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the  oxygen  prevents  the  acidity  altogether,  and  that  although  its 
free  admission  tends  to  encourage  a  merely  saprophytic  or  non- 
pathogenic growth  of  bacilli,  this  disadvantage  is  more  than 
counterbalanced  by  the  maintenance  of  an  alkaline  reaction  ? 

Dr.  Ruffer  has  found  that  cultures  exposed  freely  to  a  supply 
of  air  do  remain  alkaline. 

If  therefore  the  bacillus  is  forced  to  derive  its  oxygen  from  the 
nutrient  media,  an  organic  acid  is  formed  by  the  reduction  of  some 
constituent  in  it,  and  accumulates. 

Pasteur's  classical  experiments  with  yeast  cells  form  an  inter- 
esting comparison.  He  found  that  in  order  to  obtain  a  vigorous 
yeast  it  was  necessary  to  make  surface  cultures  freely  exposed  to 
the  air,  and  observed  the  fact  that,  although  there  was  in  such 
cultures  a  remarkable  proliferation  of  yeast  cells,  little  or  no 
fermentative  action  occurred — the  latter,  on  the  contrary,  only 
taking  place  when  some  of  this  aerobic  culture  was  afterwards 
cultivated  anaerobically.  By  analogy,  therefore,  the  cultivation  of 
Loeffler's  bacilli  with  a  free  supply  of  oxygen  should  lead  to  a 
rapid  growth  of  cells  and  to  a  lessened  fermentative  action. 

What  is  found  is  that  the  proliferation  of  the  microbes  is 
astonishing,  and  that  as  far  as  the  formation  of  the  acid  is  an 
index,  its  absence  is  a  sign  that  the  ordinary  fermentative  pro- 
cesses are  in  abeyance. 

There  is  no  evidence,  however,  that  this  exuberant  aerated 
growth  of  bacilli  has  acquired  any  accession  of  virulence.  On 
the  contrary,  in  my  paper  ^  on  methylene  blue  and  Loeffler's  bacilli 
I  showed  that  the  bacilli,  by  the  continuous  reduction  of  the  blue 
in  their  struggle  against  the  stain,  were  quickly  attenuated  and 
eventually  killed,  and  that  the  fact  that  the  reduction  of  the  blue 
was  accelerated  by  a  temperature  44°  C,  namely,  what  I  described 
as  the  mitigation  temperature,  was  an  additional  proof  of  this 
attenuation  by  oxidation. 

By  adding  a  little  methylene  blue,  in  a  proportion  of  1 — 50,000, 
to  a  three  days'  culture  in  a  flask,  the  culture  being  one  inch  in 
depth,  and  allowing  permanent  reduction,  I  have  found  that  the 
bacteria  produce  no  acid,  but  that  the  culture  peiishes  in  about 
nine  days ;  in  other  words,  a  constant  supply  of  oxygen  is  soon 
fatal  to  them. 

Although  atiration  of  a  culture  leads  to  a  rapid  formation  of 
1  '  The  Lancet,'  1894,  vol.  ii,  p.  733. 
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toxin,  I  have  reason  also  to  believe  that  its  continuous  supply 
rapidly  mitigates  the  poison,  and  that  apparently  after  fourteen 
days  the  toxicity  declines. 

Filtered  toxin  left  about  even  in  yellow  bottles  rapidly  loses  its 
virulence,  and  I  have,  in  some  experiments  I  have  made  as  to  the 
effect  of  oxidation  and  reduction  on  the  poison,  discovered  that 
vs'hereas  oxidation,  however  effected,  mitigates  it,  reduction  dis- 
tinctly increases  its  virulence. 

A  free  admittance  of  oxygen  to  the  culture  promotes  therefore 
the  growth  of  the  bacilli,  and  leads  to  an  early  formation  of  the 
toxin,  suggesting  that  the  specific  poison  is  some  constituent  of 
the  bacterial  protoplasm. 

Nature  of  the  Toxin. — Bacterial  specific  j)oisous  were  at  first 
supposed  to  be  ptomaines,  and  although  bacteria  do  many  of  them 
produce  alkaloidal  and  other  j)oisons,  they  are  of  no  importance  to 
the  subject  this  evening,  nor  indeed  in  any  problem  of  immunity, 
in  that  they  are  not  specific. 

Brieger  and  Fraenkel^  described  a  bacterial  poison  as  toxalbu- 
men  or  proteid  poison — an  excellent  name,  for  it  implied  a 
specific  nature, — and  placed  bacterial  toxins  in  a  class  with  such 
bodies  as  ricin  abrin,  and  cobra  poison,  to  which  they  so  evidently 
belong,  viz.  poisons  against  the  action  of  which  a  rapid  and 
sj)ecific  immunity  and  not  a  mere  tolerance  is  attainable ;  and  in 
this  country  Haukin-  and  Dr.  Sidney  Martin  described  the  forma- 
tion of  albumose  in  the  culture  media.  Roux  and  Yersin,  in  their 
paper  on  diphtheria,  came  to  the  conclusion  that  the  toxin  was  an 
enzyme  similar  to  diastase,  it  being  precipitated  by  entangle- 
ment. 

The  choice  of  the  word  albumose  is  unfortunate,  for  it  is  neces- 
sary to  distinguish  carefully  between  the  vital  chemical  i^rocesses 
of  the  bacteria  and  of  the  action  of  these  on  their  environment, — 
between  the  bacterial  metabolism  and  any  fermentative  action  it 
may  exert ;  and  I  have  found  that  an  old  bouillon  culture  of  the 
bacilli  can  be  entirely  freed  from  toxin  by  Eoux's  method  of  pre- 
cipitation by  calcium  phosphate,  viz.  by  entanglement.  The  filtrate 
from  such  a  precipitate  was  neither  toxic  nor  protective  ;  in  other 
words,  the  products,  if  any,  of  fermentative  action  were  harmless 
and  innocent. 

1  '  Berlin  klin.  Woch.,'  1890,  Nos.  11  and  49. 

2  '  British  Med.  Journal,'  1889,  vol.  ii,  p.  810. 
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Hankin's^  experiments  with  his  protective  albutuoses  militate 
against  this  view,  seeing  that  he  took  the  precaution  of  removing 
by  a  precipitate  of  calcium  phosphate  any  active  proteid  present  in 
the  solution. 

Buchner,-  however,  has  succeeded  in  growing  tetanus  bacilli  in  a 
solution  of  asparagin,  aud  in  obtaining  by  precipitation  with  sodium- 
magnesium  sulphate  a  most  virulent  toxin. 

Guinochet'^  has  grown  diphtheria  bacilli  in  urine  with  similar 
results. 

These  two  experiments  show  that  toxin  is  elaborated  not  in  the 
media,  but  in  the  protoplasm  of  the  bacteria, — a  proteid  poison 
being  formed  in  a  solution  containing  no  albumen, — and  that  the 
production  of  bacterial  poison  is  due  to  synthetic  and  not  fermenta- 
tive action.  The  effect  of  aeration  of  the  diphtheria  bacillus 
cultures,  the  rapid  growth,  the  suggestive  absence  of  fermentative 
action  along  with  a  rapid  production  of  toxin,  all  agree  with  these 
two  conclusive  experiments. 

I  will  define,  then,  the  diphtheria  toxin  as  a  specific  proteid 
poison.  But  it  must  be  clearly  understood  that  it  is  not  neces- 
sarily the  proteid  which  is  the  poison,  but  what  may  perhaps  be 
described  as  its  disposition,  its  active  and  specific  quality.  Such 
active  proteids  have  been  called  living  proteids ;  if  this  were  adopted, 
then  the  toxic  quality  must  be  defined  as  the  life  in  the  proteid. 
The  proteid  having  adherent  to  it  this  toxic  quality  is  probably 
the  myco-nucleo-albumen  described  by  Gamaleia,'^  a  substance 
soluble  only  in  alkaline  media,  and  possibly  only  on  the  death  of 
the  bacilli. 

The  analogy  between  well-known  proteid  poisons,  such  as  ricin  and 
abrin,  and  diphtheria  toxin  makes  the  word  proteid  seem  better 
than  protein,  and  myco-proteid  more  suitable  than  Nenscki's  myco- 
protein.  These  proteids  are,  however,  apparently  albuminoid  in 
character. 

The  production  of  antitoxin. — The  toxin,  the  vital  chemical 
quality  of  bacterial  protoplasm,  is  concerned  in  the  metabolism  of 
the  bacteria,  but  it  must  be  considered  to  have  a  more  impoi'tant 
function,  and  one  of  special  interest   to  us.     It  constitutes  the 

1  '  British  Med.  Journal,'  1889,  vol.  ii,  p.  810. 

2  '  Miinchen  med.  Woch.,'  1893,  Nos.  24  and  25. 
^  'Archiv.  de  med.  Experiment.,'  t.  iv,  1892. 

■•  '  Compt.  rend,  de  la  Soc.  de  Biol.,'  1892,  p.  153. 
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offensive  and  defensive  weapon  of  the  microbe  in  its  struggle  for 
existence.  I  would  say  tliat  in  all  living  cells  the  protoplasm 
possesses  this  vital  quality,  and  I  maintain  that  all  pathogenic 
bacteria  have  this  specific  and  active  quality  in  their  protoplasm, 
but  that  it  is  not  necessarily  toxic  apart  from  the  bacteria,  although 
it  enables  them  to  grow  and  produce  other  poisons  in  the  animal 
organism. 

It  is  necessary  therefore,  I  think,  to  regard  the  animal  organism 
as  a  collection  of  pure  cultures  of  cells  of  various  types,  living 
together  in  harmony  and  in  a  state  of  complete  chemical  com- 
patibility ;  as  the  forms  of  life  fittest  to  survive  in  that  particular 
environment,  the  animal  body  ;  as  resenting  the  intrusion  of  foreign 
substances,  whether  alive  or  dead,  and  with  offensive  and  defensive 
weapons  to  maintain  their  existence,  these  weapons  being  chemical 
ones :  in  short,  to  apply  Darwinism  to  this  question  of  immunity, 
and  consider  the  strife  betAveen  the  cells  and  the  bacteria  as  a 
struggle  for  existence  fought  out  between  the  synthetic  vital  pro- 
cesses arrayed  on  both  sides.  And  as  the  cells  may  be  said  to 
acquire  an  accession  of  virulence  in  endeavouring  to  defeat  the 
bacilli,  as  their  chemical  quality  becomes  more  toxic  to  the 
bacteria,  so,  as  Pasteur  showed,  bacteria  may  be  made  more  virulent 
by  passage  through  a  refractory  animal,  that  is,  A\hen  the  struggle 
is  imposed  on  them. 

In  animals,  then,  which  have  a  natural  immunity  to  any  in- 
fective disease  it  is  obvious  that  the  specific  proteid  elaborated  by 
the  bacteria  causing  that  disease  must  be  either  inoffensive  or 
easily  destroyed  by  the  cells,  and  that  it  woi;ld  occasion  no  struggle, 
no  additional  chemical  activity  in  the  animal  cells,  {.  e.  no  constitu- 
tional or  local  disturbance.  We  ought  not  to  expect,  therefore, 
that  such  a  body  would  be  modified  in  any  way,  but  merely  ex- 
creted or  quietly  and  quickly  destroyed. 

Kitasato  found  that  fowls  were  naturally  immune  to  tetanus  ; 
he  was  able  to  inject  them  with  very  large  doses  of  the  specific 
poison  without  causing  any  symjDtoms,  nor  did  he  find  any  pro- 
tective substance  in  their  blood. 

I  have  investigated  the  fate  of  diphtheria  toxin  in  white  rats 
and  mice.  Mice  were  injected  with  doses  sufficiently  great  to  kill 
thirty  guinea-pigs  in  forty-eight  hours,  their  urine  was  collected, 
and  they  were  killed  after  four,  eight,  twelve,  and  sixteen  hours, 
an  extract  being  made  of  the  whole  mouse,  the  stomach,  intestines, 
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&c.,  being  removed.  The  urine  was  found  toxic  at  first,  but  after 
about  eight  hours  practically  harmless  ;  the  extracts  were  found 
to  follow  a  similar  rule. 

Behring  has  succeeded  iu  making  mice  ill  with  large  doses,  but 
as  he  used  old  bouillon  cultures,  there  were  probably  besides  the 
specific  poison  other  deleterious  substances  present.  I  used  toxin 
precipitated  with  alcohol,  and  so  free  from  this  objection.  The 
point  however,  of  importance  is  that  the  urine  and  the  extracts 
were  found  first  toxic,  then  harmless,  but  never  protective,  i.  e.  no 
curative  agent,  no  antitoxin  was  formed.  Moreover  there  was 
no  evidence  of  any  struggle,  not  even  a  local  reaction  following 
these  large  doses. 

In  susceptible  animals,  on  the  other  hand,  it  is  a  struggle,  for  a 
foreign  proteid  is  introduced  offensive  and  harmful  to  the  animal 
organism.  And  this  struggle  particularly  concerns  us  this  evening, 
for  if  the  animal  organism  gains  the  upper  hand  it  is  able  to  yield 
us  a  substance  of  the  highest  therapeutic  value. 

The  effects  of  injecting  virulent  diphtheria  bacilli  or  their 
filtered  toxin  into  susceptible  animals  are  a  local  reaction  at  the 
place  of  injection,  accompanied  by  a  slight  rise  of  temperature,  a 
laboured  breathing  with  eventual  cyanosis,  and  then  six  hours 
before  death  collapse  and  diarrhoea,  the  temperature  falling  per- 
haps to  32°  Centigrade. 

If,  however,  the  animal  has  been  previously  treated  with  miti- 
gated toxin,  the  injection  of  the  virulent  matter  is  followed  by  a 
considerable  rise  of  temperature,  local  reaction,  and  general 
symptoms  of  illness  with  marked  loss  of  weight,  then  improvement 
and  recovery.  As  soon  as  the  health  is  completely  restored,  and 
the  weight  has  attained  its  former  level,  it  may  be  again  injected, 
and  this  time  with  a  larger  dose.  Such  a  process  carefully  repeated 
Avith  ever-increasing  doses  of  toxin  is  found  to  confer  a  high  degree 
of  immunity  on  the  animal,  and  a  corresj^ondiug  antitoxic  value  on 
its  blood. 

Certain  laws  must  be  obeyed  in  this  pi'ocess  of  immunisation, 
which  we  OAve  chiefly  to  Behring's  observations.  (Behring  deserves 
the  credit  of  these,  although  one  or  two  were  actually  formulated 
by  others.) 

1.  That  it  is  absolutely  necessary  to  wait  until  the  animal  is 
completely  restored  to  health  before  a  fresh  injection  is  given. ^ 
^  Behriug,  '  Deutsche  med.  Woch.,'  1890,  Nos.  49  and  50. 
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2.  That  the  autitoxic  value  of  the  blood  I'eaches  a  maximum 
coincident  with  this  return  to  perfect  health,  and  then  falls  some- 
what to  a  more  or  less  constant  level.^ 

3.  That  any  fresh  injection  of  toxin  is  best  made  when  the  anti- 
toxic value  is  at  its  highest.^ 

4.  That  the  more  susceptible  the  animal — in  other  words,  ilie. 
harder  the  struggJe  is — the  greater  the  degree  of  immunity  finally 
attainable,  and  the  more  antitoxic  the  blood. ^ 

5.  That  the  immunisation  can  be  pushed  too  far  and  a  condition 
allied  to  natural  immunity  brought  about, — a  condition  to  be  avoided, 
seeing  that,  as  I  have  shown,  animals  naturally  immune  produce 
no  antitoxin.* 

As  regards  the  cJioice  of  animal. — Behring  mentions  the  horse, 
but  preferred  the  more  susceptible  sheep  and  cows,  &c.  The 
process  of  immunisation,  however,  of  these  animals  is  a  very 
tedious  one,  and  many  of  them  die. 

Aronson  and  Eoux  with  Nocard  chose  the  horse.  This  animal 
was  not  found  to  be  very  susceptible,  but  could  be  raised  to  a 
sufficiently  high  degree  of  immunity  in  a  short  time  with  but  little 
trouble  or  anxiety,  and  although  probably  never  able  to  yield  so 
much  antitoxin  as  a  more  susceptible  animal,  yet  proved  the  most 
convenient  to  the  purpose. 


Nature  of  Pkoteotive  Action  of  Antitoxin, 

1.  Is  it  antitoxic  ? 

It  is  better  to  repeat  that  Behring,  finding  a  mixture  of  toxin 
and  antitoxin  in  proper  proportions  in  a  test-tube  harmless  to 
guinea-pigs,  concluded  that  the  two  substances  had  neutralised 
each  other  in  vitro.  If  he  has  yielded  now  from  this  conclusion  it 
has  been  with  reluctance,^  and  it  has  seemed  best  to  show  that 
direct  antitoxic,  antidotal  action  takes  place  neither  in  vitro  nor  in 
an  animal  organism. 

1  Brieger  u.  Ehrlich,  '  Zeitschrift  f.  Hyg.,'  1893,  Bd.  xiii,  p.  336. 

2  Behring  u.  Knorr,  '  Zeitschrift  f.  Hyg.,'  1893,  Bd.  xiii,  p.  414. 

3  Behring,  '  Zeitschrift  f.  Ilyg.,'  1892,  Bd.  xii,  p.  56. 

^  Behring  u.  Knorr,  '  Zeitschrift  f.  Hyg.,'  1893,  Bd.  xiii,  p.  414. 
5  '  Deutsche  med.  Woch.,'  1894,  No.  8. 
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Buchneri  may  be  said  to  have  settled  this  question  once  for  all 
time  by  his  very  clever  experiment  with  tetanus  antitoxin. 

He  injected  ten  mice  and  ten  guinea-pigs  each  with  one  tenth  milligramme  of 
his  tetanus  toxin.  The  ten  mice  all  died,  the  guinea-pigs  recovered.  It  is  easier, 
therefore,  to  kill  the  mice  than  the  guinea-pigs. 

He  then  took  twenty-three  mice  and  twenty-three  guinea-pigs,  and  injected 
each  animal  with  fourteen  milligrammes  of  tetanus  toxin  mixed  some  time  pre- 
viously with  1*35  milligrammes  of  his  tetanus  antitoxin,  i.  e.  time  was  allowed  for 
any  neutralisation  in  a  tube.  Each  mouse,  therefore,  received  140  fatal  doses.  Of 
the  twenty-three  mice  only  three  died,  eleven  exhibited  passing  tetanic  symptoms, 
and  nine  showed  no  symptoms  at  all. 

If  this  had  been  due  to  any  neutralisation  in  the  mixture,  then  a  still  better 
result  should  have  obtained  in  the  case  of  the  guinea-pigs.  But  of  the  twenty- 
three  guinea-pigs  eight  died,  twelve  had  somewhat  severe  tetanic  spasms,  and 
only  three  showed  no  symptoms  at  all. 

There  could,  therefore,  have  been  no  direct  antitoxic  action.  Buchner  explains 
it  admirably  as  being  due  to  the  fact  that  the  tetanus  antitoxin  is  less  efficacious 
as  a  stimulus  to  the  cells  of  guinea-pigs  than  it  is  in  the  case  of  the  white  mice. 

Roux  -  has  proved  in  a  different  way  the  same  fact  in  regard  to 
the  diphtheria  antitoxin. 

He  made  such  a  proportional  mixture  of  diphtheria  antitoxin  and  diphtheria 
toxin  as  he  found  harmless  when  injected  into  healthy  guinea-pigs,  and  then  with 
the  same  mixture  treated  some  pigs  whose  vitality  he  had  lowered  by  an  infec- 
tion of  a  different  kind.     The  latter  succumbed  to  the  mixture. 

The  two  substances,  therefore,  antitoxin  and  toxin,  exist  side  by 
side,  and  no  neutralisation  occurs  either  in  vitro  or  in  the  animal 
organism.  The  antitoxin,  moreover,  acts  merely  as  a  stimulus  to 
the  chemical  processes  of  the  cells  ;  and  if  these  cells  be  enfeebled 
in  any  way  and  their  vitality  lowered,  the  stimulus  fails  to  rouse 
them  and  the  antitoxin  is  of  no  avail. 

Now  to  gain  a  correct  view  of  the  protective  action  of  antitoxin, 
and  to  properly  appreciate  how  untenable  the  idea  of  any  direct 
antitoxic  action  is,  it  is  necessary  to  bi'iefly  consider  some  of  the 
other  infective  diseases,  particularly  those  in  which  the  bacilli 
would  seem  to  j^roduce  no  specific  i^oison. 

I  must  remind  you  that  it  was  maintained  that  all  pathogenic 
bacteria  must  have  within  th.em  a  sp)ecific  chemical  quality  able  to 
cope  with  the  protective  power  of  the  animal  cells,  and  that  I 
defined  the  substance  possessing  this  quality  as  a  specific  myco- 
proteid,  and  pointed  out  that  it  was   not  necessarily  jwisonous 

1  'Munchen  raed.  Woch.,'  1893,  Nos.  24  and  25. 

2  "  Congress  Budapest  1894,"  '  Annales  de  I'lnstitut  Pasteur,'  1894,  p.  722. 
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apart  from  the  bacilli,  the  symptoms  being  caused  chiefly  by  non- 
specific poisons  elaborated  by  such  bacteria,  non-proteid  or 
proteid.^ 

If  this  reasoning  was  correct,  it  follows  that  just  as  in  animals 
immune  to  dijihtheria  a  curative  substance  is  found  in  the  blood, 
so  a  similar  curative  substance  must  be  obtainable  in  the  case  of 
all  disease  caused  by  the  invasion  of  the  animal  organism  by  any 
kind  of  cell  foreign  to  it. 

Now,  in  animals  or  humans  immune  to  any  infective  disease 
in  which  the  microbe  causing  that  disease  has  been  isolated  and 
grown  by  bacteriologists,  this  curative  Cjuality  of  the  serum  has 
been  demonstrated. 

This  curative  quality  of  serum  in  immunity  to  disease  has  been 
designated  as  antitoxic  only  in  tetanus  and  diphtheria,  and  not  in 
the  others,  because  the  bacteria  concerned  in  their  production  do 
not  produce  any  definite  specific  poison  for  the  serum  to  have 
been  erroneously  supposed  to  be  able  to  neutralise. 

It  has  not  been  called  antibiotic  because  it  was  far  easier  to 
show  that  such  serum  possessed  no  antibiotic  power,  than  that 
so-called  antitoxin  has  no  antitoxic  power ;  for  it  was  but  ne- 
cessary to  cultivate  the  bacteria  in  the  curative  serum  to  determine 
that  point.  For  instance,  the  serum  of  animals  immune  to  cholera 
is  not  antibiotic  to  cholera  bacilli  in  vitro,  but  is  none  the  less 
curative. 

Hence  there  have  been  no  false  tenets  upheld,  and  the  name 
antibiotin  has  not  been  invented  for  such  curative  agents ;  for 
while  a  milligramme  of  serum  could   be    supposed   by   some  to 

'  Explanation  of  difficulty. — For  instance,  with  regard  to  this  quality  of  the 
bacterial  protoplasm  being  the  otieusive  weapon  of  the  microbe,  and  yet  not 
necessarily  the  poison. 

Bacteeia.  Poisons  Foemed. 

A  B 

1.  Bacillus  diphtherice.  Offensive  quality.  Nil. 

2.  Bacterium  x.  Offensive  quality.  Proteid  or 

non-proteid  puison. 

In  the  first  case  immunity  to  bacilli  and  toxin  is  identical. 

In  the  second  case  immunity  to  bacilli  does  not  necessarily  imply  immunity  to 
toxin.  Treatment  with  filtered  culture  might  confer  immunity  to  bacilli  but 
not  to  toxin,  and  similarly  serum  from  a  protected  animal  would  only  protect 
against  bacilli  and  not  against  toxin. 
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neutralise  a  cubic  centimetre  of  toxin  either  in  the  test-tube  or  in 
the  body,  no  one  has  ventured  to  assert  that  so  small  a  quantity 
could  destroy  the  virulent  bacilli  contained  in  1  c.c.  of  a  bouillon 
culture,  either  in  vitro  or  after  introduction  into  an  animal. 

It  must  not  be  supposed,  however,  that  any  possible  increase  of 
the  natural  germicidal  power  in  the  blood  of  the  immune  animal 
is  denied,  but  it  is  only  maintained  that  the  substance  here  de- 
signated antibiotin  has  no  antibiotic  quality  in  itself ;  and,  as 
Buchuer  has  pointed  out,  the  serum  of  an  animal  may  be  deprived 
of  its  antibiotic,  its  bactericidal  quality  by  heat,  and  yet  retain  its 
specific  curative  quality.  Increase  in  this  germicidal  quality  of 
serum  will  be  referred  to  later. 

2.  Antitoxic  treatment  an  immunisation. 

In  order  to  prove  that  antitoxic  treatment  is  in  reality  a  rapid 
process  of  immunisation  it  is  only  necessary  to  compare  the  action 
of  one  of  these  "  antibiotins  "  with  diphtheria  antitoxin. 

Pfeitfer,'  in  his  recent  investigations  into  the  curative  action  of 
the  blood  of  animals  immune  to  cholera,  has  described  an  extra- 
ordinary rapidity  of  protection. 

He  introduced  virulent  cholera  bacilli  into  the  peritoneal  cavities  of  guinea- 
pigs,  along  with  a  small  dose  of  protective  serum,  and  removed  from  time  to 
time  some  of  the  peritoneal  contents  for  microscopical  examination. 

It  was  found  that  the  bacilli  lost  their  motile  power  almost  at  once,  and  were 
in  one  case  killed  in  a  quarter  of  a  hour.  Seeing  that  the  protective  serum  was 
found  to  exert  no  bactericidal  action  on  the  bacilli  in  vitro,  it  is  sufficiently 
obvious  that  it  must  have  acted  as  a  stimulus  to  the  cells  whose  environment 
was  contaminated,  must  have  instantly  conferred  upon  them  the  chemical  ability 
to  cope  with  the  invading  microbes. 

This  treatment  of  guinea-pigs  with  curative  serum  in  experi- 
mental cholera  infection  may  be  defined,  therefore,  as  being  merely 
a  rapid  immunisation  method,  so  rapid  as  to  be  practically  instan- 
taneous ;  and  there  is  no  reason  to  doubt  but  that  the  action  of 
antitoxin  in  diphtheria  is  precisely  similar.  The  best  way,  there- 
fore, to  express  the  method  and  meaning  of  this  process  of  pro- 
tection is  by  calling  these  protective  and  curative  qualities  of  the 
blood  of  immune  animals  specific  immunising  or  curative  agents. 

It  follows  from  this  that  diphtheria  antitoxin,  i.  e.  the  specific 
immimising  agent  in  diphtheria,  is  also  antibiotic ;  that  is  to  say, 

1  '  Zeitschrift  f.  Hyg.,'  1894,  Bd.  xviii,  p.  1. 
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^yJ  its  presence  it  enables  the  animal  cells  to  cope  with  tbe  specific 
quality  inherent  in  the  protoplasm  of  the  Loeffler  bacilli,  this 
quality  being  not  only  the  poison,  but  probably  the  vital  chemical 
factor  in  that  microbe's  existence.  In  other  words,  antitoxin  confers 
both  antitoxic  and  antibiotic  power  on  the  cells. 

The  argument  followed  leads  inevitably  to  this  conclusion,  and 
it  is  hardly  necessary  to  remind  you  that  antitoxin  protects  against 
both  toxin  and  bacilli  in  experimental  diphtheria. 

3.   The  rapidity  of  this  immunisation. 

Attention  may  now  be  drawn  to  the  rapidity  of  the  immunisation 
in  diphtheria. 

In  an  ordinary  poisoned  wound,  say  of  the  finger,  we  are  able  to 
trace  the  absorption  of  the  poison  by  the  lymphatic  system.  Thei*e 
is  evidence  in  the  swollen  lymphatic  glands  of  some  struggle.  In 
simultaneous  injection  of  diphtheria  toxin  and  antitoxin  as  ordi- 
narily pi'actised,  the  mixed  solution  must  pass  through  the  lym- 
phatic glands,  and  in  the  presence  of  the  antitoxin  the  cells  are 
able  to  deprive  the  toxin  of  its  injurious  character,  and  thei'efore  no 
illness  results,  but — and  is  it  not  amazing — there  may  be  no  local 
reaction ;  in  other  words,  a  condition  of  immediate  immunity  would 
seem  to  be  conferred  on  the  tissues  in  which  the  injection  is  made, 
a  condition  having  more  analogy  with  the  natural  immunity  described 
in  tvhite  mice  than  with  any  protected  condition  hitherto  known  to 
us,  where  local  reaction  has  been  welcomed  as  proof  of  increased 
resistance.  Pfeiffer's  experiment,  however,  ought  to  lead  us  to 
expect  this  rapid  local  immunisation. 

From  this  absence  of  local  reaction  it  must  be  concluded  that 
the  poiver  of  dealing  with  specific  proteids  or  bacteria  cannot  be  limited 
to  any  one  type  of  cell,  but  that  all  can  taJce  their  share  in  the  worlc ; 
and,  further,  it  becomes  clear  why  more  antitoxin  is  requisite  when 
it  is  injected  separate  from  the  toxin,  for  it  is  only  in  the  pi'esence 
of  the  antitoxin  that  the  cells  are  able  to  deal  with  the  toxin,  and 
damage  is  done  before  the  two  are  brought  together.  By  that  time 
the  cells  are  in  a  damaged  condition,  and,  as  Eoux's  experiment 
showed,  unable  to  answer  to  the  protective  stimulus  unless  the 
stimulus  be  increased,  i.  e.  a  larger  dose  of  antitoxin  be  given. 
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Nature  of  Antitoxin. 

Before,  however,  discussing  the  way  in  which  antitoxin  confers 
this  immunity  it  is  necessary  to  consider  its  nature. 

Attention  has  already  been  drawn  to  the  fact  that  mitigated 
toxin  is  able  to  confer  immunity,  but  only  after  an  illness  and  the 
lapse  of  time  ;  moreover  that  the  immunity  produced  was  more  or 
less  permanent. 

Antitoxin  is,  however,  very  different  in  its  action  from  that  of  any 
modification  of  toxin  aft  yet  known  to  us.  For  it  is  therapeutic, 
whereas  toxin  mitigated  by  any  of  the  ordinary  methods,  if  in- 
jected simultaneously  with  virulent  toxin,  is  found  by  me  to 
accelerate  the  fatal  termination.  Antitoxin  is,  moreover,  perfectly 
harmless  ;  it  produces  no  symptoms,  and  the  immunity  which  it 
confers  is  immediate  and  temporary.  There  is  therefore  apparently 
no  similarity  between  the  two  methods  of  confen-ing  protection. 

Buchner  would  seem  at  one  time  to  have  thought  that  antitoxin 
might  be  ol)tained  directly  from  the  bacterial  protoplasm,  but  it 
must,  I  think,  be  considered  to  be  either  a  direct  or  an  indirect 
product  of  the  animal  cells  ;  in  other  words,  either  as  a  secretion 
or  as  excreted  foreign  matter. 

Is  antitoxin  a  direct  j^roduct  of  the  cells? — Buchner ^  has  given  a 
very  valuable  comparison  between  the  bactericidal  substance  present 
in  serum — namely,  alexin,  Avhich  is  a  direct  product  of  the  animal 
cells — and  the  so-called  antitoxin.     He  points  out — 

1.  That  alexin  is  able  to  destroy  bacilli  and  even  the  leucocytes 
of  the  blood  of  a  different  species  of  animal. 

2.  That  it  is  very  unstable,  being  destroyed  at  a  temperature  of 
55°  C,  and  by  sunlight,  and  that  it  loses  its  activity  rapidly  in 
vitro. 

3.  That,  moreover,  it  varies  with  the  species  of  animal  ;  in  one 
species  it  is  able  to  kill  one  bacteria,  in  another  species  another. 

That  antitoxin,  on. the  other  hand,  has  very  different  physical 
properties. 

1.  It  has  no  bactericidal  action, 

2.  That  tetanus  antitoxin  Avill  withstand  a  temperature  of  70° 
to  80°  C.  without  losing  its  antitoxic  power,  and  is,  moreover,  un- 
affected by  sunlight  or  even  by  putrefaction.  Diphtheria  antitoxin, 
as  Wernicke  showed,  is  not  destroyed  by  peptic  digestion. 

1  '  Jliincheii  med.  Woch.,'  1894,  Nos.  24  and  25. 
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3.  That  antitoxin  never  varies  with  the  species  of  animal,  but 
always  with  the  species  of  bacteria  through  whose  agency  it  was 
formed. 

Buchner  insists — and  rightly,  I  think— upon  this  specific  quality 
of  antitoxin — that  tetanus  antitoxin  cures  tetanus  but  not  diph- 
theria, that  diphtheria  antitoxin  cures  diphtheria  but  not  tetanus — 
as  being  strong  proof  that  these  specific  curative  agents,  found  in 
the  blood  of  immune  animals,  cannot  be  direct  products  of  the 
cells. 

A  short  illustration  is  necessary  to  emphasise  this  specific 
character.  Pfeiffer's  cholera  experiment  has  already  been  described, 
namely,  how  cholera  bacilli  introduced  along  with  the  curative 
serum  into  the  peritoneal  cavity  were  at  once  destroyed. 

To  prove  the  specific  character  of  this  immunisation  process, 
PfeifEer  sowed  in  the  guinea-pig's  peritoneum  a  mixture  of  two 
kinds  of  bacteria,  cholera  bacilli  and  the  Nordhafen  vibrio, 
injecting  simultaneously  the  serum  protective  against  cholera; 
and  he  found  that  the  cholera  bacilli  were  destroyed,  the  other 
bacteria  left  uninjured.  He  perfected  this  brilliant  experiment 
by  reversing  it,  namely,  by  introducing  the  same  mixture  of 
bacilli,  but  on  this  second  occasion  a  serum  protective  against 
the  Nordhafen  vibrio,  and  found  that  this  time  the  cholera  bacilli 
escaped  destruction  while  the  Nordhafen  vibrio  succumbed  to  the 
cellular  secretion. 

It  might  be  argued  that  this  experiment  is,  on  the  contrary,  a 
proof  that  the  cells  are  able  to  secrete  a  specific  agent,  a 
substance  able  to  pick  out  and  destroy  a  particular  species  of 
microbe ;  but  this  specific  secretion  will,  I  think,  be  found  to  be 
similar  in  its  physical  properties  to  alexin  rather  than  to 
antitoxin,  for,  according  to  Pfeiffer's  experiment,  it  was  very 
unstable. 

I  consider  the  specific  nature  of  these  curative  agents  to  militate 
strongly  against  the  assumption  that  antitoxin  is  a  direct  product 
of  the  cells. 

Buchner  has  also  a  further  and  weighty  argument  in  support  of 
this  contention  with  reference  to  the  transference  of  immunity. 

Natural  immunity  is  not  transferable;  it  is  impossible  to 
bestow  bactericidal  power  on  the  blood  of  one  animal  by  the 
introduction  of  an  efiicacious  alexin  from  that  of  another.  A  well- 
recognised  direct  secretion  of  cells  is,  therefore,  not  transferable. 
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It  is  hardly  necessary  to  state  that  the  antitoxic  treatment  of 
diphtheria  is  the  successful  transference  of  some  curative  agent, 
and  this  distinction  between  alexin  and  antitoxin  suggests  that 
antitoxin  is  some  foreign  matter  circulating  in  the  blood  of  the 
immune  auimal. 

Antitoxin  is  modified  toxin. —  I  now  proceed  to  show  the  very 
strong  reason  there  is  for  regarding  antitoxin  as  an  excretion  of 
the  cells,  and  I  will  define  antitoxin  and  the  specific  curative 
agents  found  in  the  blood  of  animals  immune  to  infective  diseases 
as  being  the  sjjecific  proteids  of  the  bacteria  to  which  immunity 
has  been  attained,  conquered,  modified,  and  digested  by  the  cells  ; 
and  that  whatever  their  chemical  nature  is,  they  must  be  con- 
sidered as  derivatives  from  such  myco-proteids,  still  possessing 
some  degree  of  their  specific  nature,  but  ivith  a  wliolhj  beneficent 
character.  To  regard  specific  curative  agents  as  being  of  this 
nature  is  to  find  an  exj^lanation  of  many  otherwise  most  puzzling 
facts. 

First  in  suppoi-t  of  my  argument  let  me  remind  you  that  the 
antitoxic  value  of  any  serum  depends  directly  upon  the  degree  of 
immunity  existing  in  the  animal  yielduag  such  serum,  and  that 
the  degree  of  immunity  varies  directly  with  the  amount  of  virulent 
matter  previously  introduced.  Ehrlich's  classical  experiments  with 
ricin  and  abrin  are  proof  of  this. 

It  has  been  shown  that  in  the  naturally  immune  animal  the 
specific  toxins  are  excreted  and  destroyed,  that  no  beneficent 
modification  occurs, — that  is  to  say,  no  curative  serum  is  obtain- 
able. If  now  the  conclusions  arrived  at  be  correct,  it  would 
follow,  that  if  a  series  of  annuals  were  taken  of  all  degrees  of 
susceptibility,  from  one  possessing  a  natural  immunity  up  to  an 
animal  of  the  most  extreme  susceptibility,  the  further  removed 
the  animal  was  from  the  condition  of  natural  immunity,  the 
more  antitoxic  the  serum  should  prove ;  for  in  the  very 
suscej^tible  animal  no  destruction,  but  only  the  requisite  beneficent 
mitigation  of  the  j^oison  would  take  jilace.  Now  this  is  one  of 
Behring's  laws. 

One  observation  militating  strongly  against  this  concej^tion  of 
antitoxin  has  been  resex'ved  until  now,  because  the  answer  to  it 
affords  a  clue  as  to  the  way  in  which  it  is  formed. 

Roux^  made  the  really  remarkable  discovery  that  if   a   horse 

^  "Congress  Budapest,  1894.,"  '  Annales  tie  I'lnstitut  Pasteur,'  1S94,  p.  722. 
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highly  immunised  to  diphtheria  toxiu  is  bled,  aud  then  subse- 
quently bled,  without  any  intermediate  injection  of  toxin,  the 
second  bleeding  yields  serum  with  an  antitoxic  value  equal  to 
that  yielded  by  the  first  bleeding.  In  other  words,  fresh  antitoxin 
was  obtained  without  any  fresh  introduction  of  toxin.  Roux 
concludes,  therefore,  that  antitoxin  is  a  direct  product  of  the 
cells. 

Curiously  enough,  the  solution  of  this  point  is,  in  my  opinion, 
to  be  found  in  the  same  number  of  the  '  Pasteur  Annales '  in  a 
paper  by  Metschnikoff. 

I  must  remind  you  of  something  very  familiar  to  all ;  I  refer  to 
cumulative  poisoning.  Strj'chnine,  for  instance,  is  given  in  small 
doses  three  times  a  day  for  a  considerable  time.  At  first  all  goes 
well,  but  one  day,  after  taking  the  usual  minute  dose,  symptoms 
of  strychnine  poisoning  manifest  themselves.  This  has  been 
explained  as  partly  due  to  the  lessened  secretion  of  urine,  and 
partly  perhaps  as  due  to  the  retention  in  certain  cells  of  the 
drug. 

Metschnikoff  in  his  pajjer  described  some  most  interesting 
expei'iments  lately  cai'ried  out  at  Dorpat  by  Kobei't  and  others,^  in 
which  a  soluble  salt  of  iron  (Ferrum  Oxid.  Sacch.)  was  injected 
into  animals.  These  animals  were  eventually  killed,  and  the 
tissues  and  cells  subjected  to  a  micro-chemical  test  by  treatment 
with  ferrocyanide  of  potassium.  The  iron  was  discovered  to  have 
been  retained  by  cells  in  the  liver,  speen,  marrow,  and  also  in  the 
leucocytes  and  endothelial  cells  of  the  liver ;  and  it  seems  reason- 
able to  suppose  that  diphtheria  toxin  may  be  cumulative.  As 
soon  as  the  cells  of  the  horse  are  by  previous  treatment 
accustomed  to  the  toxin,  they  begin  to  take  it  up,  and  to 
slowly  change  it  into  the  form  at  present  known  as  antitoxin ; 
but  this  process  is  a  constant  one,  the  w^hole  is  not  modified 
at  once,  but  much  toxin  is  kept  stored  up  in  the  cells,  so  that 
even  if  no  fresh  introduction  of  toxin  is  made,  the  blood  might 
yield  antitoxin  for  a  considerable  time. 

To  show  the  reasonableness  of  this  explanation,  it  is,  I  think, 
only  necessary  to  consider  another  very  difficult  question,  one 
that  has  been  a  great  puzzle.  Behring  found  that  if  an  animal 
immune  and  yielding  serum  of  high  antitoxic  value,  i.  e.  an  animal 
able  to  protect,  able  to  cure  another, — if  this  immune  animal  was 

1  Lipski,  '  Arbeiteu  des  Pbarmakol.  Institutes  zu  Dorpat,'  1893,  Bd.  ix. 
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given  a  second  dose  of  toxin  before  the  reaction  caused  "by  the 
iast  had  quite  passed  away,  it  appeared  to  be  more  susceptible 
than  an  unprotected  animal ;  in  other  words,  that  an  antitoxic 
animal  might  be  in  a  state  of  extreme  susceptibility.  This  difficult 
matter  seems  explicable  by  this  idea  of  cumulation.  One  can 
picture  the  cells,  each  with  its  load  of  toxin,  each  struggling  to 
modify  it,  and  succeeding  in  slowly  excreting  it  in  its  harmless 
state,  the  blood  containing  the  excreted  matter,  the  antitoxin  ; 
but  in  the  height  of  this  struggle  for  mastery  a  fresh  supply 
is  brought  to  them,  the  opposing  toxic  forces  are  reinforced, 
and  before  this  fresh  recruited  force  the  cells  retreat,  yield  up  the 
toxin  already  taken  captive,  the  system  is  flooded  with  poison,  and 
the  animal  organism  succumbs  to  an  overwhelming  dose. 

Finally,  that  antitoxin  has  certain  physical  similarities  to  the 
toxin  which  produced  it  is  shown  by  two  points. 

Tizzoni  ^  draws  attention  to  the  fact  that  as  tetanus  toxin,  when 
introduced  into  an  animal,  produces  no  symptoms  at  first,  but  only 
after  such  an  interval  of  time  as  enables  it  to  cause  certain  changes 
in  the  nerves,  so  the  tetanus  antitoxin  appears  also  to  act  slowly, 
and  a  definite  delay  occurs  before  it  seems  to  rouse  the  cells  to 
action. 

I  mentioned  that  diphtheria  toxin  could  be  precipitated  by 
entanglement,  and  Aronson  ^  has  lately  used  this  method  for  the 
separation  of  the  antitoxin  from  the  serum,  choosing  the  formation 
in  it  of  almuinium  hydroxide  for  this  purpose ;  and  it  is  addi- 
tionally noteworthy  that  just  as  the  di^jhtheria  toxin  appears 
soluble  only  in  alkali,  so  Aronson  has  found  that  the  antitoxin 
can  be  extracted  from  the  precipitate  only  by  the  use  of  a  weakly 
alkaline  solution.  This  is,  at  any  rate,  a  most  striking  coincidence, 
if  not  a  strong  argument  in  favour  of  the  conclusions  brought 
before  you. 

That  Ehrlich  discovered  that  antitoxin  was  excreted  in  milk  is 
no  argument  against  my  hypothe.sis,  seeing  that  many  di'ugs  are 
so  excreted. 

1  '  Berlin,  klin.  Woch.,'  1893,  Xos.  49—52. 
=  Ibid.,  1S94,  Xo.  19. 
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Manner  of  Action  of  Antitoxin. 

If,  then,  it  be  true  that  antitoxin  is  merely  toxin  altered  and 
'excreted  by  the  cells  with  a  new  and  altogether  beneficent  quality, 
how  can  we  exj^laiu  its  action  as  an  excito-cellular  stimulus  ? 

Buchner  shows  that  the  injection  of  any  proteid  matter  foreign 
and  strange  to  an  animal  organism  increases  the  antibiotic  power 
of  the  blood,  and  thus  the  general  resistance  of  the  animal.  He 
injected  a  vegetable  proteid  into  the  pleura  of  a  rabbit,  and,  on 
withdrawing  the  exudation  formed,  found  it  to  possess  far  greater 
bactericidal  power  than  the  serum  of  the  animal.  He  draws 
attention  also  on  this  point  to  the  fact  that  Rumpf  ^  succeeded  in 
•obtaining  distinct  therapeutic  results  in  typhoid  by  the  injection 
of  the  dead  bacilli  of  blue  pus,  and  that  Klein  -  found  many 
dead  bacteria  protective  against  cholera.  I  have  myself  found  that 
the  injection  of  nuclein  simultaneously  with  diphtheria  bacilli  or 
shortly  afterwards,  provided  both  injections  are  made  in  the  same 
part,  is  able  to  prolong  the  lives  of  guinea-pigs  by  some  forty  to 
fifty  hours.  In  a  former  part  also  of  this  paper  it  was  pointed  out 
that  the  cells  resent  the  intrusion  of  foreign  proteid  matter  or 
living  protoplasm,  and  are  able  in  health  to  keep  their  environ- 
ment, the  body,  free  from  them.  That  this  function  of  destroying 
or  modifying  substances  strange  and  injurious  to  them  may  be 
strengthened  by  practice  is  generally  acknowledged  and  more  or 
less  recognised  as  explaining  protection  by  mitigated  virus  or 
toxin.  If  it  be  true,  as  has  been  to-night  maintained,  that 
antitoxin,  or  indeed  the  curative  agent  found  in  the  blood  of  an 
animal  immune  to  any  infective  disease,  is  merely  the  specific 
toxin  or  protein  digested  by  the  cells,  and  possessing  a  new  and 
beneficent  character,  the  question  of  how  it  acts  as  an  excito- 
cellular  stimulus  may  be  explained  in  two  ways. 

Firstly,  that  there  is  only  one  law,  one  method  of  protection 
known  to  us,  the  law  accidentally  discovered  by  Jenner,  and 
enunciated  by  Pasteur — namely,  protection  by  mitigated  virus, — 
but  that  we  have  attained  a  raj^idity  of  immunisation  hitherto 
undreamed  of.     Although  the  analogy  is  false  as  an  illustration, 

1  'Deutsche  med.  Woch.,'  1893,  No.  41. 
"  'Centralbl.  f.  Bakt.,'  Bd.  xiii,  p.  13. 
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the  stimulus  afforded  hy  antitoxin  to  the  cells  might  be  litened  to 
the  jam  in  which  Gregory's  powders  can  be  successfully  adminis- 
tered to  the  reluctant  child,  or  to  the  effect  of  eating  cucumber 
peelings  after  an  exceptionally  heavy  meal. 

But  I  beg  to  suggest  a  more  subtle  explanation  to  you.  The 
specific  myco-proteids  were  described  as  active  proteids,  with  a 
quality  or  disposition  hostile  and  injurious  to  animal  cells.  This 
quality  may  consist  of  some  particular  molecular  arrangement  or 
vibration.  If  the  cell  succeeded  in  concj^uering,  in  digesting  this 
proteid  poison,  they  would  effect  this  by  causing  an  alteration  of 
such  molecular  arrangement  ;  this  altered  arrangement  being  the 
result  of  a  cellular  effort  of  a  particular  kind,  and  possibly  bearing 
the  mark  of  that  effort  stamped  ujion  it. 

It  might,  I  suggest,  be  easily  conceived  that  whenever  this 
altered  substance  was  brought  into  contact  with  cells  similar 
to  those  which  had  bestowed  the  fresh  molecular  arrangement 
upon  it,  a  cellular  effort  identical  with  that  originally  excited 
might  be  instantly  induced. 

This  explanation  of  its  action  would  make  clear  the  passive 
and  temporary  character  of  the  immunisation  produced  by  such 
substances,  a  condition  of  immunity  approximating  to  a  temporary 
refractory  state,  and  perhaps  best  described  as  induced  resistance. 

Both,  however,  involve  an  absolute  recognition  of  the  law  of 
"  Specifitat,"  as  the  Geinuans  express  it,  a  word  awkwardly 
rendered  in  our  language  by  the  word  specificity. 

I  have  spoken,  however,  of  methods  of  increasing  natural  resist- 
ance, and  a  vista  of  wonderful  possibilities  is  opened  up  to  us,  for 
some  day  a  substance  may  be  found  able  to  confer  a  natural 
resistance  sufiiciently  great  to  protect  perhaps  against  most  infec- 
tive disease ;  and  in  cLildhood  not  only  would  the  arms  and  legs 
be  developed  by  healthy  exercise,  but  the  cells  be  put  through  a 
regular  course  of  digestive  ti'aining. 

Some  such  prospect  as  this  I  believe  to  be  considered  by 
Buchner  as  within  the  range  of  possibilities. 


Pathology  as  Bearing  on  Prognosis. 

As  regards  mixed  infection,  it  is  only  necessary  to  point  out  that  the 
association  of  streptococci  with  Loefiler  bacilli  distinctly  increases 
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their  virulence.  There  is  ample  proof  of  this,  aud  I  could,  if  I 
had  time,  lay  more  before  you. 

This  increase  of  virulence,  however,  does  not  affect  antitoxic 
treatment ;  it  merely  tends  to  render  useless  local  applications 
calculated  to  mitigate  the  bacilli. 

But  anything  which  can  depress  the  vitality  of  the  anitoal  cells 
may  render  the  antitoxic  stimulus  of  no  avail,  and  mixed  infections 
may  in  this  way  be  fatal  to  the  treatment. 

The  essential  factor  in  prognosis  is  the  amount  of  damage 
already  done  before  treatment  is  commenced. 

Dr.  Sidney  Martin, ^  in  his  valuable  lectures  on  diphtheria,  pointed 
out  the  early  degenerative  change  in  muscles  and  nerve  ;  and  struck 
by  the  laboured  breathing  and  cyanosis  in  guinea-pigs  infected 
with  the  bacteria,  I  examined  into  the  cause,  and  found  an 
extremely  early  fatty  degeneration  of  muscle  structure,  and  in 
particular  of  the  muscles  having  most  work  to  do,  namely,  the 
heart  and  muscles  of  respiration,  and,  as  the  difficult  breathing  led 
me  to  expect,  both  in  the  case  of  the  ordinary  and  extraordinary 
respiratory  muscles. 

Professor  Ribbert  kindly  allowed  me  to  examine  some  fifteen 
children  who  had  died  of  diphtheria,  and  in  twelve  of  these  I 
discovered,  as  I  had  expected,  that  in  such  muscles  as  I  have 
described  an  advanced  fatty  degeneration  was  present.  As 
controls,  muscles  at  rest,  such  as  those  of  the  leg,  were  also 
examined,  but  only  on  two  occasions  was  any  fatty  degeneration 
discovered,  and  the  heart  only  fatty  on  two  occasions.  With 
mechanical  impediment  to  respiration,  therefore,  and  with  respi- 
ratory muscles  in  an  enfeebled  condition,  the  patient  has  but 
little  chance  of  recovery. 

But  the  early  appearance  of  this  degeneration  in  experimental 
diphtheria,  namely,  often  in  forty-eight  hours,  is  very  important  to 
the  prognosis  of  antitoxic  treatment,  j^articularly  if  the  view  of  the 
nature  of  antitoxin  which  I  have  put  forward  to-night  be  the  correct 
one,  and  we  can  understand  fully  how  it  is  that  the  best  results  are 
obtainable  by  its  early  exhibition,  and  how  a  larger  dose  may  be  neces- 
sary if  given  later  to  effect  the  requisite  excito-cellular  stimulus. 

I  will  define  the  action  of  the  toxin  elaborated  in  the  life 
processes  of  the  Loeffier  bacilli  in  this  way. 

Where  the  poison  is  concentrated,  namely,  locally,  it  is  able  to 
1  '  Brit.  Med.  Journ.,'  1892,  vol.  i,  p.  697. 
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occasion  such  an  injury  to  the  tissues  as  to  i^roduce  first  inflamma- 
tion, and  then  necrosis ;  but  that  diluted,  namely,  after  absorption 
into  the  general  system,  it  occasions  not  inflammation,  but  pro- 
gressive degenerative  change.  March  5th,  1895. 


Method  for  the  inocrdation  of  large  quantities  of  fluid  media. — A 
large  flask,  holding  two  to  four  litres,  is  filled  with  bouillon  and  the 
neck  plugged  with  cotton  wool  or  a  laibber  bung,  according  as 
admission  of  air  is  advantageous  or  not. 

Through  the  centre  of  the  plug  (wool  or  bung)  a  glass  tube  is 
l^assed,  which  reaches  well  below  the  surface  of  the  bouillon,  and 

Fig.  26. 


A.  Cotton-wool  plug  in  flask,  B  that  in  test-tube  D.  c.  India-rubber  tubing. 
*  At  this  point  there  is  a  clip.  E.  Culture  fluid  in  test-tube.  F.  Wire 
fixing  up  tube  to  neck  of  flask.     G.  Tube  passing  into  culture  medium  h. 

its  upper  end,  where  it  projects  above  the  plug,  is  bent  downwards. 
A  glass  tube  is  now  required,  shaped  like  a  test-tube  in  its  upper 
four  inches,  but  drawn  out  at  the  bottom  into  a  thin  pipette  tube, 
on  to  which  rubber  tubing  is  fitted  and  connected  at  the  other  end 
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vidth  the  bent  tube  passing  through  the  plug.  A  spring  clij)  is  fixed 
on  the  rubber  tubing,  and  the  small  tube  is  fastened  with  copper 
wire  to  the  neck  of  the  flask  in  an  upright  position.  Some  bouillon 
is  put  into  this  tube,  and  it  is  plugged  with  wool. 

After  sterilisation  the  small  tube  is  inoculated,  and  after  twenty - 
four  hours  some  of  its  contents  are  run  into  the  large  flask  by 
■opening  the  spring  clip  and  raising  the  tube,  and  a  culture  is  then 
made  from  the  remainder.  If  this  culture  is  found  to  be  pure,  the 
whole  may  be  incubated ;  should,  however,  accidental  contamina- 
tion have  taken  place,  the  small  tube  can  be  washed  out,  filled  with 
fresh  bouillon,  and  the  whole  apparatus  re-sterilised. 

From  time  to  time,  by  opening  the  spring  clip  and  applying 
suction  to  the  small  tube,  some  of  the  contents  of  the  flask  may  be 
removed,  and  the  degree  of  the  toxicity  of  the  ciilture  estimated. 


2.  The  cultivation  of  the  diphtheria  bacillus  on  hydrocele  fluid, 
with  remarks  on  an  examination  of  thirty  cases. 

By  J.  A.  Hayward,  M.D. 

THE  bacteriological  examination  of  thirty  cases  of  diphtheria  in 
which  hydrocele  fluid  has  been  chiefly  employed  as  a  nutrient 
medium  for  cultivating  the  bacillus,  forms  the  subject  of  my 
communication  to  the  Society. 

I  first  employed  hydrocele  fluid  in  December,  1893.  Previously 
I  had  found  that  it  was  no  easy  matter  to  separate  the  bacillus 
from  the  other  micro-organisms  present  in  membranes  or  exudation, 
when  cultivations  were  made  on  nutrient  agar  and  incubated  at  a 
temperature  of  37'6°  C. 

Under  these  conditions  there  Avas  nothing  characteristic  in  the 
growth  of  the  colonies  within  twenty-four  hours,  and  the  abundant 
growth  of  streptococci,  staphylococci,  and  diplococci,  rendered  the 
examination  of  individual  colonies  exceedingly  tedious,  and  the 
separation  of  pure  sub-cultures  a  matter  of  difiiculty.  Using 
ox  serum  the  diagnosis  could  be  made  earlier,  often  within  twenty- 
four  hours ;  but  in  my  experience  good  serum  tubes  are  not  easy  to 
obtain  ;  the  diffused  hsemoglobin  often  renders  the  medium  opaque 
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and  discoloured,  and  there  are  many  difficulties  connected  with 
the  collection  and  removal  of  blood  from  slaughterhouses  which 
involve  a  vraste  of  time  and  energy  in  the  absence  of  skilled 
assistants,  and  when  only  small  quantities  are  required  from  time 
to  time. 

In  preparing  the  hydrocele  fluid  it  was  drawn  off  with  aseptic 
precautions  into  a  stei'ile  flask,  decanted  into  sterilised  tubes,  and 
subjected  to  a  temperature  of  55°  C.  for  three  or  four  hours  at  a 
time  on  three  successive  days  ;  in  the  intervals  the  tubes  were  kept 
at  a  temperature  of  37°  C. 

This  method  of  fractional  sterilisation  was  found  quite  satisfac- 
tory. Finally  the  tubes  were  placed  on  the  slant  in  the  hot  air 
incubator  and  kept  at  a  temperature  of  68°  C. ;  in  a  short  time  the 
fluid  coagulated,  forming  a  pale  greenish-yellow,  semi-transparent,. 
and  sufficiently  firm  medium.  At  a  higher  temperature  the  albu- 
men is  thrown  down  in  whitish  flak}-  masses. 

The  diphtheria  bacillus  grows  readily  on  this  solid  medium  ; 
small  white  colonies  appear  within  twenty-four  hours ;  maximum 
growth  is  attained  in  about  four  days  ;  sub-cultui'es  made  on 
different  media  grow  readily,  and  the  bacilli  retain  their  cbaracter- 
istic  microscopical  appearance  and  virulence. 

The  colonies  do  not  when  isolated  grow  as  large  or  as  quickly  as 
on  ox  serum. 

The  special  advantage  of  hydrocele  fluid  lies  in  the  fact  that  it 
forms  a  very  unsuitable  nutrient  medium  for  the  majority  of  the 
other  micro-organisms  found  in  membrane  from  the  fauces  or 
elsewhere.  Staphylococcus  aureus  and  alhus  are  put  out  of  court 
altogether  in  my  experience.  Streptococci  gi'ow,  but  not  readily, 
and  the  colonies  are  easily  distinguishable  from  those  of  the 
diphtheria  bacillus. 

Hence  it  is  not  difficult  to  recognise  and  obtain  pure  sub- 
cultures within  a  very  short  time. 

To  illustrate  the  relative  growth  of  the  bacillus,  Stre_ptococciis 
pyogenes,  and  Staphylococcus  alhus  on  hydrocele  fluid,  ox  serum> 
and  nutrient  agar,  the  following  experiment  was  performed. 
A  mixture  of  the  organisms  in  sterile  salt  solution  was  made. 
Cultivations  were  made  from  this  solution  on  the  three  media. 
In  twenty -four  hours  the  colonies  on  the  agar  were  so  numerous 
that  a  separation  would  have  been  a  matter  of  great  difficulty, 
and  the  coccus  colonies  were  larcrelv  in  excess. 
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On  ox  serum  the  surface  was  also  overcrowded  with  all  three 
organisms. 

On  hydrocele  fluid  there  were  numerous  exceedingly  minute 
colonies  of  streptococcus  hardly  visihle  to  the  naked  eye ;  many 
whitish  larger  colonies  of  Bacillus  dij^htheriai ;  no  staphylococcus 
had  grown,  nor  did  any  colonies  appear  subsequently.  I  have 
since  repeated  this  experiment,  and  with  the  same  result. 

In  making  cultivations  direct  from  diphtheritic  membrane  on 
hydrocele  fluid,  there  have  been  on  several  occasions  no  other 
colonies  except  those  of  the  bacillus  visible  within  twenty-four  hours. 

It  would  appear  then,  that  hydrocele  fluid  is  obnoxious  to  the 
growth  of  many  of  the  micro-organisms  found  in  diphtheritic 
membrane,  and  especially  to  the  so-called  suppuration  varieties. 
This  is  confirmed  to  a  certain  extent  by  the  clinical  fact  that 
suppuration  after  tapping  for  hydrocele  is  a  rare  event;  and  this, 
too,  was  the  case  in  the  days  of  septic  sui'gery. 

To  sum  up,  then,  the  merits  of  hydrocele  fluid  as  a  cultivating 
medium  for  the  diphtheria  bacillus  : 

(1)  It   is   easy  to  obtain   and   prepare,    and   forms    a    clear 
firm,  solid  nutrient  medium. 

(2)  The  Bacillus  diphtlierise  grows  readily  upon  it,  and  can 
be  recognised  within  tAventy-four  hours. 

(3)  It  is  inimical  to  the  growth  of  the  majority  of  the  organ- 
isms found  in  diphtheritic  membrane. 

Through  the  kindness  of  Dr.  Klein,  who  has  lately  provided  me 
with  some  of  the  antitoxic  serum  obtained  from  one  of  the  horses 
at  the  Brown  Institute,  I  have  been  able  to  make  a  few  experiments, 
using  the  serum  as  a  cultivating  medium. 

The  serum  was  solidified  by  mixture  with  2  per  cent,  agar-agar. 
Other  tubes  were  prepared  by  solidification  after  Lorraine  Smith's 
method  at  a  high  temperature  in  the  autoclave. 

Cultivations  made,  showed  that  on  the  antitoxic  serum  and  agar 
the  bacillus  grew  but  feebly.  After  two  days'  incubation  a  streak 
culture  showed  no  visible  colonies.  A  cover-slip  specimen  showed 
a  few  well-formed  bacilli,  and  many  iiTegular  forms  ;  but  sub- 
cultures made  on  other  media  grew  readily,  showing  that  the 
bacilli  had  retained  their  vitality.  Similar  results  were  obtained 
when  fluid  antitoxic  serum  was  used.  On  the  serum  solidified  at  a 
high  temperature  the  bacillus  grows  readily  and  as  well  as  on 
ordinary  ox  serum. 
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The  following  experiment  was  performed  : 

Guinea-pig  (a)  was  injected  with  ten  minims  of  a  cultivation  of 
the  bacillus  of  forty-eight  hours'  growth  at  a  temperature  of  37°  C. 
in  alkaline  beef  broth. 

Guinea-pig  {b)  was  injected  in  the  same  way  with  a  cultivation  of 
the  bacillus  in  fluid  antitoxic  serum,  forty-eight  hours'  growth. 

Guinea-pig  (c)  was  injected  iu  the  right  thigh  with  ten  minims, 
of  the  broth  cultivation,  aud  in  the  left  thigh  with  ten  rainims  of 
the  fluid  antitoxin  cultivation. 

Gruinea-pig  (a)  died  within  forty-eight  hours  ;  guinea-pigs  (b) 
and  (c)  remained  perfectly  well  to  all  appearance. 

Thus  it  must  be  inferred  that  in  guinea-pig  (c)  the  injection  of 
the  fluid  antitoxin  cultivation  neutralised  the  effects  of  the  virulent 
broth  cultivation,  and  therefore  the  bacilli,  though  remaining 
active  in  the  serum  as  proved  by  sub-cultures,  had  not  interfered 
with  its  antitoxic  properties  during  the  two  days'  incubation. 

Now  the  injection  of  antitoxin  in  diphtheria  appears  to  have  a 
very  distinct  local  effect  on  the  membrane,  and  probably  on  the 
vitality  of  the  bacillus ;  and  granting  this,  the  result  must  be 
brought  about  not  by  any  direct  action  of  the  remedy  on  the 
membrane  or  bacillus  in  situ,  but  either  by  a  direct  neutralisation 
of  the  harmful  chemical  products  formed,  or  by  acting  as  a 
stimulus  to  the  natural  antagonistic  forces  at  work,  rendering  as  it 
were  the  best  of  all  charitable  aid  in  helping  the  tissues  to  help 
themselves. 

In  the  thirty  cases  examined  the  bacillus  was  detected  in  two 
instances  in  membrane  occurring  on  the  conjunctiva  ;  in  one  case 
on  the  skin  of  the  upper  eyelid,  and  in  another  case  in  membrane 
found  after  death  in  the  stomach. 

In  most  cases  examination  of  the  cultures  showed  that  long  and 
short  varieties  of  the  bacillus  occurred  together,  and  I  certainly 
was  not  able  to  come  to  any  conclusion  as  to  whether  the  pre- 
ponderance of  one  form  over  another  had  any  clinical  significance. 
Indeed,  from  cultivations  it  is  remarkable  what  an  influence  the 
temperature,  duration  of  incubation,  the  medium  employed,  and  the 
isolation  or  conQuence  of  the  colonies  have  on  the  shape  of  the 
bacillus,  and  any  statements  as  regards  varieties  of  the  organism 
must,  I  think,  be  made  from  direct  examination  from  the  mem- 
brane itself,  and  not  after  artificial  cultivations. 

In  all  the   cases   examined   the   bacilli  were   associated  either 
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with  streptococci,  staphylococci,  or  diplococci,  and  no  difference 
was  observed  in  regard  to  the  association  of  either  of  these 
organisms  with  severe  or  mild  cases  of  the  disease. 

In  three  cases  the  fauces  were  examined  bacteriologically  ten 
days  after  the  disappearance  of  membrane  in  which  the  bacillus 
had  been  readily  detected.  In  neither  of  these  cases  was  the 
bacillus  detected  at  the  second  examination  ;  but  of  course  negative 
evidence  fi'oni  one  examination  is  practically  of  no  value. 

As  regards  the  duration  of  time  during  which  the  bacillus  can 
be  detected,  the  following  case  is  of  interest. 

A  child  aged  seventeen  months  was  admitted  on  May  14th,  1894, 
for  urgent  dyspnoea.  Tracheotomy  was  performed  at  once,  and 
abundant  membrane  was  expelled  through  the  tube ;  membrane 
was  also  present  on  the  fauces.  No  membrane  was  coughed  up 
after  the  16th,  and  the  tube  was  removed  on  the  18th.  The  wound 
had  healed  and  the  child  was  ai^jDarently  quite  Avell  on  June  4th. 
On  June  6th  there  was  recurrence  of  croupy  cough,  and  on  the 
10th  the  wound  had  to  be  re-opened  and  a  tube  re-inserted  for 
urgent  dyspnoea.  On  the  11th  a  measles  rash  appeared.  On  the 
15th  a  piece  of  membrane  was  coughed  through  the  tube,  and 
again  on  the  23rd.  The  child  died  on  the  25th  with  pneumonia 
and  diarrhtDea. 

Post-mortem. — The  larynx  and  trachea  were  coated  with  thick 
membrane,  which  extended  far  down  into  the  bronchi. 

In  this  case  it  must  be  supposed  that  the  formation  of  membrane 
ceased  after  the  first  tracheotomy,  and  that  a  renewed  activity  of 
the  bacillus  resulted  coincidently  with  the  catarrhal  condition  of 
the  air-passages  preceding  the  measles  rash,  a  fresh  formation  of 
membrane  taking  place  twenty-eight  days  after  its  last  appearance. 
It  seems  more  reasonable  to  suppose  that  the  bacilli  were  latent 
during  this  period  than  that  a  second  infection  took  place  so  soon 
after  the  first  attack.  Virulent  bacilli  were  obtained  from  the 
membrane  in  the  trachea  after  death.  March  5th,  1895. 


296  SPECIAL    COMMUNICATIONS. 

3.  The  cultivation  of  Bacillus  diplitlierife  on  hydrocele  fluid. 
By  Charles  Powell  White. 

IN  October,  1894,  I  undertook  the  bacterioscopie  diagnosis  of  the 
cases  of  diphtheria  admitted  to  St.  Bartholomew's  Hospital. 

Hearing  from  Dr.  Hayward  of  the  use  of  hydrocele  fluid  as  a 
culture  medium  for  the  Bacillus  clipMlieriie,  I,  at  Dr.  Kanthack's 
suggestion,  applied  to  it  the  method  introduced  by  Dr.  Lorraine 
Smith  for  solidifying  blood-serum,  and  published  by  him  in  the 
*  British  Medical  Joui-nal '  for  June  2nd,  1894. 

This  method  consists  in  adding  to  the  medium  a  certain  quantity 
(for  ox  serum  it  is  "1 — '15  per  cent.)  of  caustic  soda,  and  afterwards 
heating  the  tubes  in  a  sloping  position  in  the  autoclave  to  a  tem- 
perature of  120°  C.  for  twenty  minutes. 

After  several  trials  I  found  that  the  amount  of  caustic  soda  to 
be  added  to  the  hydrocele  fluid  was  about  "07  ("06 — 09)  per  cent. 
The  exact  amount  must  be  found  out  for  each  specimen  of  hydro- 
cele fluid  by  trial  tubes  containing  10  c.c.  each. 

The  caustic  soda  is  used  in  the  form  of  a  10  per  cent,  solu- 
tion.    The  resulting  medium  is  as  clear  as  nutrient  gelatine. 

On  this  medium  the  Bacillus  dipMheriai  gi'ows  better  than  any 
of  the  organisms  usually  associated  with  it.  I  have  obtained  a 
distinct  growth  after  seven  hours'  incubation. 

Streptococci  grow  on  it,  but  are  not  usually  visible  as  a  growth 
till  twenty- four  hours  after  inoculation. 

Staphylococcus  aureus  grows  very  slowly,  and  does  not  produce 
its  yellow  pigment  (at  any  rate  during  the  first  few  days).  (SjDeci- 
mens  shown.) 

In  order  to  sejmrate  the  bacilli  I  inoculate  one  of  these  tubes 
directly  from  the  false  membrane. 

Examination  eighteen  hours  after  will  show  the  presence  of 
the  dii^htheria  bacillus,  often  without  any  associated  organisms. 

The  advantages  of  this  hydrocele  fluid  medium  are — 

1.  It  is  (in  hospital  j)ractice)  easy  to  obtain, 

2.  It  is  perfectly  transparent  and  free  from  suspended  matter 
and  blood-pigment. 

3.  It  appears  to  be  especially  suited  for  the  separation  of  the 
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Bacillus  diphtherias,  as  the  associated  organisms  grow  less  rapidly 
on  it.  March  5th,  1895. 


4.   The  immunisation  of  horses  for  the  preparation  of  diphtheria 

antitoxine. 

By    W.    EoBERTsoN,    M.K.C.y.S.    (introduced   by 
Gr.  Newton  Pitt,  M.D.) 

MR.  President  and  Gentlemen, — It  is  my  intention  to-night 
to  describe  to  the  best  of  my  ability  the  method  employed 
in  the  immunisation  of  horses  for  the  preparation  of  dijphtheria 
antitoxine,  and  also  to  describe  the  process  of  bleeding  these  animals 
when  immune.  I  find  suitable  horses  of  the  heavy  draught  class 
can  be  purchased  for  a  price  varying  from  £3  10^.  to  £7.  On 
purchasing  a  horse  the  animal  is  placed  in  an  isolation  box,  where 
it  is  tested  with  mallein  (generally  twice),  then  with  tuberculin, 
and  if  the  test  is  negative  it  is  placed  amongst  the  other  horses. 

The  seat  of  inoculation  which  I  find  most  convenient  is  just  in 
front  of  the  shoulder  ;  this  part  is  easily  accessible  in  the  horse,  and 
standing  there  one  is  not  liable  to  be  kicked  by  the  animal.  Pre- 
vious to  inoculation  the  syringe,  &c.,  are  boiled  for  fifteen  minutes 
and  the  part  washed  with  ether,  and  then  with  a  solution  of  carbolic 
acid,  1  in  20,  The  syringe,  with  needle  affixed  and  charged  with 
toxine,  is  held  in  the  right  hand,  a  fold  of  the  cleansed  skin  is 
pinched  up  with  the  left,  the  needle  inserted,  and  the  piston 
gently  pushed  home.  As  a  rule  the  horse  stands  quietly  enough, 
and  seldom  exhibits  any  symptoms  of  pain  or  uneasiness  during 
the  inoculation. 

In  commencing  the  immunisation  of  an  animal  very  small 
quantities  of  the  toxine  are  used  at  first,  the  initial  dose  being  as  a 
rule  1  c.c.  In  the  case  of  the  first  horse  experimented  on,  I  used 
toxine  mixed  with  G-ram's  solution  of  iodine  ;  this  method  was 
soon  discontinued,  as  it  was  found  the  solution  of  iodine  acting  as 
an  initant  caused  local  swellings,  slow  of  absorption.  The  local 
lesion  foilowinsr  the  first  moculation  is  as  a  rule  Avell  marked,  and 
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aj^pears  in  the  form  of  a  diffuse  soft  swelliug,  slightly  painful 
on  pressure.  This  swelliug  reaches  its  greatest  height  in  from  six 
to  seven  hours  after  inoculation,  generally  persists  for  two  or  three 
days,  and  then  disappears.  Co-existent  with  the  local  lesion  we  get  a 
rise  in  temperature ;  this  rise  reaches  its  maximum  in  from  six  to 
seven  hours  after  inoculation — that  is  to  say,  at  the  same  time  at 
which  the  local  swelling  is  greatest, — and  generally  falls  to  normal 
within  thirty-six  hours.  "When  the  local  lesion  has  disappeared  and 
the  temperature  has  fallen  to  normal  the  dose  of  toxine  is  repeated, 
and  if  this  produces  very  little  local  or  general  effect  the  amount 
is  increased  by  degrees.  Thus,  in  one  case,  the  primaiy  dose  was 
1  c.c,  at  the  end  of  a  week  again  1  c.c,  followed  weekly  by  5  c.c, 
10  c.c,  again  10  c.c,  and  then  25  c.c.  WTien  the  dose  has  reached 
50  c.c.  we  give  the  horse  this  ciuantity  three  times  a  week  for  a 
fortnight,  and  if  this  amount  does  not  produce  any  reaction  the 
dose  is  raised  to  100  c.c.  three  times  a  week  for  the  same  length 
of  time,  and  finally  to  200  c.c.  at  the  same  intervals. 

The  period  of  time  allowed  to  elapse  between  each  inoculation 
varies  with  different  animals,  and  we  take  as  a  guide  the  local 
swelling  and  the  temperature  ;  until  both  have  subsided  we  do 
not  continue  the  inoculations.  This  is  an  outline  of  the  method  of 
immunising  horses,  but  I  have  noticed  a  few  facts  in  conjunction 
with  the  above  method  which  are  of  some  interest,  although  of 
rather  a  disjointed  nature. 

No  two  horses  are  alike  in  their  power  of  resistance  to  the  action 
of  diphtheria  toxine.  I  have  an  animal  at  present  under  my  charge 
which  received  10  c.c.  toxine,  and  the  day  after  received  100  c.c, 
and  this  without  i^rodacing  any  very  marked  effect;  while  in  another 
horse  the  initial  dose  of  1  c.c.  produced  a  violent  local  and  genei'al 
reaction,  and  after  an  interval  of  a  fortnight  a  second  dose  of  2  c.c. 
caused  paralysis  of  the  hind  quarters,  and  the  animal  had  to  be 
destroyed.  I  may  add  the  same  toxine  was  used  in  both  cases. 
Again,  the  local  lesion  in  the  neck  disappears  twice  as  fast  in 
some  animals  as  in  others. 

The  rise  in  temperature  following  inoculation  is  also  very  vari- 
able, I  have  a  record  of  a  horse,  the  temperature  of  which  during 
the  whole  process  of  immunisation  never  exceeded  103°  F.,  and 
I  have  a  record  of  another  horse,  also  made  immune,  which  after 
each  inoculation  had  a  rise  in  temperature,  in  one  case  exceeding 
105°  F. 
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Amongst  all  the  horses  I  have  inoculated,  even  when  the  tem- 
perature was  very  high,  I  have  never  known  one  refuse  its  food. 
But  I  have  noticed  that  following  on  a  large  dose  of  toxine  some 
animals  have  a  fit  of  shivering,  and  exhibit  distinct  rigors. 

In  a  very  few  cases  out  of  many  hundred  inoculations  I  have 
seen  necrosis  of  the  skin  and  subcutaneous  tissues  follow  inocu- 
lation, and  the  skin  over  the  swelling  become  brown  and  hard„ 
and  on  falling  off  leave  a  glazed  red  surface ;  this,  however^ 
soon  heals  up  under  a  boracic  acid  dressing.  When  the  horse  is 
considered  to  be  sufficiently  immune  it  is  allowed  to  rest  for  a  clear 
week  after  the  last  inoculation  before  it  is  bled. 

The  vein  from  which  we  bleed,  is  the  jugular  vein,  found  on 
the  side  of  the  animal's  neck,  lying  in  what  is  tenned  the  jugular 
furrow,  and  separated  from  the  skin  by  the  panniculus  carnosus, 
that  sheet  of  muscular  tissue  which  stretches  subcutaneously  over 
the  upper  part  of  the  horse's  body.  The  skin  over  the  vein  is 
shaved,  and  washed  thoroughly  with  ether  and  then  with  a  1  in  20 
carbolic  sokition.  The  vein  is  raised  by  pressure  Avith  the  fingers, 
and  with  a  scalpel  a  small  incision  about  half  an  inch  in  length  is 
made  through  the  skin  and  panniculus  carnosus. 

At  first  the  cannula  was  inserted  directly  into  the  vein  through 
the  skin,  but  afterwards  it  was  found  better  to  first  make  an  incision 
over  the  vein,  holding  the  edges  of  the  wound  open  with  forceps. 
Connect  the  cannula  to  a  Kitasato's  flask  by  a  ineee  of  quarter-inch 
rubber  tubing,  then  take  it  in  the  right  hand,  raising  the  vessel 
with  the  left,  and  insert  the  tube,  taking  care  you  do  not  get 
merely  into  the  sheath  of  the  vein.  The  blood  should  flow  freely, 
and  when  the  flask  is  sufficiently  full  you  can  replace  it  by  an 
empty  one  as  follows  : — Pinch  the  rubber  tube  with  the  left  hand 
and  withdraw  the  full  flask,  which  should  be  handed  to  an  assistant 
to  plug.  Take  an  empty  flask  in  the  right  hand,  insert  its  long 
glass  tube  in  the  end  of  the  rubber  piping  which,  when  released 
from  the  pressure  of  the  fingers,  mil  allow  the  blood  to  flow. 

The  amount  of  blood  which  can  be  removed  from  an  animal 
with  impunity  varies  with  its  size.  The  amount  I  generally  take 
is  10  litres,  but  I  have  removed  as  much  as  16  litres  without  any 
injurious  effects  to  the  horse.  This  is  not  to  be  wondei'ed  at, 
seeing  that  one  sixteenth  part  of  the  animal's  body-weight  is 
blood. 

The  reason  wLv,  as  a  rule,  not  more  than  10  litres  are  drawn 
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off  at  a  time  is,  because  it  is  found  that  if  more  is  taken,  the 
latter  portion  does  not  clot  properly,  and  the  serum  which  sepa- 
rates is  of  a  pink  colour. 

As  soon  as  the  blood  is  firmly  clotted,  it  is  advisable  to  twist  the 
flask  in  the  hand  so  as  to  separate  the  clot  from  the  vessel  wall. 

When  sufficient  blood  has  been  drawn,  press  on  the  vein  anterior 
to  the  cannula  and  withdraw  the  tube.  Sponge  gently  with  1  in 
20  carbolic,  and  fasten  the  edges  of  the  wound  with  two  catgut 
sutures.  Dust  with  iodoform,  and  seal  with  a  piece  of  sterilised 
wool  dipped  in  collodion. 

I  have  never  had  any  difficulty  in  stopping  the  bleeding,  and  the 
wounds  have  always  gone  on  satisfactorily.  The  veins  are  in  no 
case  obliterated  or  obstructed,  and  in  one  horse  Avhich  has  been 
bled  fourteen  times  the  vessel  is  just  as  pervious  as  in  any  other 
animal. 

It  is  hardly  necessary  for  me  to  state  that  all  instruments,  &c., 
are  boiled  for  half  an  hour  j^revious  to  an  oi^eration. 

As  regards  methods  of  restraint  in  this  operation,  those,  of  course, 
depend  upon  the  animal,  but  I  have  usually  found  horses  stand 
quiet  enough  when  being  bled. 

I  should  like  to  say  a  few  words  about  the  flasks  in  which  the 
blood  is  collected,  and  the  method  of  decanting  the  serum. 

The  flasks  are  ordinary  two-litre  and  four-litre  filtering  flasks, 
each  fitted  with  a  rubber  cork  and  two  pieces  of  glass  tubing,  one  of 
wide  calibre  to  allow  air  to  escape;  the  other  of  narrower  dimensions, 
over  the  orifice  of  which  is  slipped  the  rubber  tubing  connected  to 
the  cannula.  The  two  tubes  and  the  branch  tube  are  plugged  with 
cotton  wool,  and  the  flasks  are  sterilised  in  the  steamer,  for  three 
hours,  on  three  separate  occasions.  "When  the  flasks  are  full  and 
have  been  twisted  after  the  blood  has  clotted,  they  are  placed  in  a 
cool  cellar,  and  in  twenty- four  hom-s  a  large  amount  of  serum  will 
have  separated.  The  branch  tube  of  the  flask  is  flamed  in  a  spirit 
lamp,  the  wool  plug  removed,  and  the  serum  poured  off  into 
sterilised  Winchesters.  The  branch  tube  is  now  i*epeatedly  wiped 
free  from  serum  by  pellets  of  sterile  wool,  and  finally  replugged. 
As  a  rule  a  two-litre  flask  of  blood  yields  one  litre  of  serum.  This 
varies,  the  blood  of  some  horses  not  yielding  anything  like  that 
quantity.  March  19ih,  1895. 
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5.   Three  specimens  illustrating  the  pseudo-diphtheria  bacillus^ 
otherwise  the  attenuated  or  non-toxic  bacillus. 

By  Lennox  Browne. 

THE  first  of  these  microscoi^ic  specimens  was  obtained  from  a 
diphtherial  membrane  afforded  fi'om  the  laboratory  of  Dr. 
Roux.  The  preparation  i-epresents  a  pure  culture,  but  the  original 
contained  a  few  staphylococci.  If  one  compares  it  with  others  of 
admitted  virulence,  it  is  impossible  to  detect  any  real  difference 
either  in  form  or  arrangement.  The  likeness  consists  not  only  in 
the  appearance  of  the  bacilli  separately,  but  in  that  fantastic 
alphabet  arrangement  as  of  the  open  V  Y,  or  in  obtuse  angles  like 
circumflex  accents  and  letters  of  cuneiform  character',  which  con- 
stitutes a  recognised  characteristic  in  the  identification  of  the  true 
organism.  In  fact,  looking  at  the  specimen,  no  bacteriologist 
would  hesitate  to  give  an  opinion  as  to  the  true  dijihtherial  cha- 
racter of  the  case  from  which  it  was  taken. 

From  the  culture  on  blood  serum  typical  diphtherial  colonies 
were  exhibited  in  eighteen  hours.  The  rest  of  the  colony  was 
mixed  with  sterilised  bouillon  and  injected  into  a  guinea-pig 
with  entirely  negative  results,  both  locally  and  generally.  It  was 
therefore  declared  to  be  a  "  pseudo-bacillus." 

(2)  The  second  case  was  that  of  a  male  patient  aged  25  years. 
He  was  first  seen  by  me  on  November  11th,  1894.  Temp. 
101-8°  F.  The  whole  of  the  fauces  were  of  a  deep  red  colour ;  the 
uvula  clinging  to  the  right  tonsil,  which  Avas  greatly  enlarged,  and 
Avith  similar  inflammatory  thickening  of  the  anterior  pillar  pro- 
jected as  a  somewhat  flattened  ridge-like  tuiiiour  far  beyond  the 
middle  line.  On  the  surface  of  the  tonsil  were  several  Avidely  open 
and  deep  lacunae,  some  covered  with  the  ordinary  caseated  secre- 
tion which  characterises  acute  lacunar  tonsillitis.  In  addition 
there  were  several  patches,  on  spaces  between  the  lacunae,  of  pellucid 
exudation,  not  diflELcult  to  remove,  nor  when  removed  leaving  a 
bleeding  surface.  The  left  tonsil  was  less  swollen  and  less  in- 
flamed, and  with  but  one  blocked  crypt. 

November  13th. — Both  tonsils  Avere  mtich  more  enlarged,  and  with 
the  fauces  AA^ere  of  a  jjurple  livid  colour,  covered  in  patches  with 
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tough,  dirty  rellow  exudation,  and  altogether  more  characteristic 
of  diphthei"ia,  but  not  inconsistent  with  the  first  diagnosis  of  acute 
lacunar  tonsillitis. 

A  culture  was  made  on  November  11th,  and  in  due  course 
showed  numerous  small  discrete  colonies  of  milky  white  growth. 

The  microscope  demonstrated  an  almost  pure  cultivation  of  the 
Klebs-Loeffler  bacillus  of  the  long  variety,  and  with  a  decided 
tendency  to  chaining.  The  patient  made  a  good  recovery  without 
paralytic  sequelae. 

(3)  This  specimen  refers  to  the  same  patient  as  Xo.  2,  a  male 
aged  25. 

On  Febniary  28th,  1895,  the  patient  came  to  me  for  the  pui-pose 
■of  removal  of  his  hyj^ertrophied  tonsils. 

March  2nd. — On  examining  the  throat  there  were  seen  on  the 
lower  and  inner  edge  of  the  wounded  surface,  where  the  right  tonsil 
had  been,  two  separate  patches  of  pearly-grey  exudation,  more 
•elevated  than  is  usual  in  diphtheiia,  as  if  the  surface  were  fungating, 
and  not  unlike  a  condyloma.  These  were  removed  by  forceps 
with  the  result  of  free  bleeding.  On  the  left  side  there  was  a 
single  pellicle  of  very  soft  whitish  exudation.  This  was  removed 
without  the  least  force,  but  the  removal  was  also  followed  by  some 
bleeding. 

Two  cultures  were  made,  one  from  membrane  taken  off  by  the 
forceps,  the  other  from  membrane  adhering  to  the  swab.  These 
cultures  obtained  were  both  of  the  same  character — large,  isolated, 
.greyish-white  colonies,  about  twenty  on  the  swab  culture,  and 
about  twelve  in  number  on  the  other. 

On  microscopic  examination  bacilH  of  the  same  character  were 
observed  in  each.  They  were  short  segmented  bacilli,  the  ends 
club-shaped,  and  showing  the  characteristics  of  the  short  variety 
of  the  Bacillus  dipjMlierix ;  they  were  shorter  than  specimens  of 
the  Klebs-LoeflBer  organism  usually  obtained,  and  may  be  best 
described  as  typical  examples  of  the  "  pseudo-bacillus  "  of  Roux. 

Two  suh-cidtv.res  were  made  on  blood-serum.  Rajjid  growth 
occurred,  and  on  microscopic  examination  the  growth  was  observed 
to  contain  bacilli  similar  to  the  Klebs-Loeffler,  but  somewhat 
longer  than  those  originally  present.  They  were  fewer  in  number, 
the  colonies  consisting  mainly  of  cocci  of  various  descriptions. 

Two  further  cultures  were  made  from  these  sub-cultures.  The 
growths  again  occurred  rapidly,  but  on  microscopic  examination 
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HO  bacilli  resembling  those  of  dipbtlieria  were  observed,  the  whole 
■consisting  of  cocci. 

The  patient's  throat  recovered  quickly  under  the  use  of  an 
antiseptic  gargle,  but  on  March  11th  there  was  still  some  cloudi- 
ness, and  another  culture  was  made,  with  the  result  that  it  yielded 
-almost  pure  cultivations  of  Staphylococcus  pyogenes-aureus.  A 
few  days  later  the  throat  was  cj^uite  healed. 

Bemarhs. — "We  know  that  the  virulence  of  the  true  bacillus 
decreases  at  the  end  of  a  few  weeks  or  months,  and  in  process  of 
time  entirely  disappears. 

Introduction  of  fresh  bacilli  into  an  attenuated  culture  will  bring 
about  a  recrudescence  of  its  toxic  properties.  If  this  can  be 
-effected  in  the  laboratory  we  may  understand  the  position  which 
the  so-called  pseudo-bacillus  holds  in  the  estimation  of  various 
■observers,  one  set  believing  it  to  be  capable  of  regaining  its  toxic 
power,  and  the  other  that,  once  innocuous,  it  is  incapable  of  ever 
■again  inflicting  injuiy. 

The  term  "  pseudo-bacillus  "  is  indeed  a  most  unfortunate  one, 
for  the  sjoecimens  being  typical  of  what  is  usually  found  in  similar 
circumstances  proves  that  they  are  time  bacilli,  undergoing  a  process 
of  attenuation  in  development  and  virulence. 

As  a  corollary  of  Dr.  Thorne-Thorne's  theory  of  progressive 
■development  of  iufectiveness  in  the  waxing  of  an  epidemic,  not 
only  of  dii^htheria,  but  of  other  infectious  diseases,  it  is  within 
experience  that  there  is  a  decrease  in  virulence  as  it  wanes.  It  is 
suggested  that  it  is  in  this  aspect  that  the  non-virulent  bacillus  is 
to  be  regarded,  and  it  would  be  desirable,  before  confusion  has 
become  more  widely  disseminated,  that  it  should  be  rechristened 
by  some  term  which  would  definitely  express  its  attenuated 
properties. 

Unless  some  such  broad  view  as  is  here  suggested  be  taken  of 
this  question,  it  would  not  be  difiicult  to  convert  the  "  pseudo- 
bacillus  "  into  a  very  Frankenstein,  which  would  speedily  destroy 
acceptance  of  the  bacillai-y  origin  of  diphtheria  as  at  present 
recognised. 

I  also  take  this  opjiortunity  to  protest  against  the  importance 
that  has  been  attached  to  a  coccus  described  by  Louis  Martin,  a 
colleague  of  Eoux,  and  called  by  him,  as  must  be  admitted  some- 
what unscientifically,  "  Brisoti,'"  after  the  name  of  the  child  in 
whom  it   was  first  discovered.     Martin  describes   it  as  forming 
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colonies  whicli  laave  resemblance  to  those  of  clipbtlieria,  and  he 
states  that,  in  the  case  of  the  child  in  whom  he  first  witnessed 
it,  clinical  features  so  singularly  confused  the  diagnosis  that  the 
little  patient  was  taken  seven  times  to  the  diphtheria  ward  for 
a  dij^htheria  which  he  had  not. 

This  organism  is  frequently  found  in  the  secretions  of  the  oral 
and  respiratory  passages  quite  irrespectively  of  diphtheria,  and  is 
according  to  my  experience  without  either  diagnostic  or  prognostic 
significance.  March  \2th,  1895. 

Discussion. 

Dr.  A.  A.  Kanthack  exhibited  microscopic  sections  showing 
diphtheria  bacilli  in  the  diphtheritic  membrane  in  the  smallest 
bronchioles  of  the  lung,  as  well  as  specimens  showing  jihagocytosis 
in  guinea-pigs  killed  by  injections  of  diphtheria  bacilli  into  the 
muscle  of  the  thigh  ;  although  death  ensued,  most  of  the  leucocytes 
at  the  seat  of  inoculation  contained  bacilli.  The  part  played 
by  phagocytosis,  therefore,  was  not  to  be  unduly  exaggerated 
in  the  phenomena  of  immunity.  The  chief  j)oint  he  insisted  upon 
was  that  because  serum  will  immunise  against  an  organism,  it  does 
not  prove  that  the  organism  is  the  cause  of  the  disease.  Again,, 
although  it  Avas  generally  true  that  from  animals  naturally  immune 
to  a  disease  a  curative  serum  could  not  be  obtained,  it  had  been 
lately  shown  that  if  fowls  were  given  large  doses  of  tetanus 
cultures  the  serum  acquired  an  immunising  property.  In  some 
diseases  (vibrio  Metschnikovi)  it  was  not  so  easy  to  immunise 
against  the  toxin  as  against  the  micro-organism ;  the  toxin  would 
still  kill  after  the  other  immunisation  had  been  brought  about.  In 
the  case  of  cobra  poison  it  was,  the  author  had  found,  very  difficult 
to  immunise,  though  animals  might  be  made  to  stand  increasing 
doses.  As  to  the  nature  of  the  toxalbumins,  it  was  not  clear  that 
albumins  were  essential  parts  ;  they  were  probably  only  the  vehicles 
in  which  the  poisons  were  cari'ied  down.  The  terms  albuminoid 
bodies,  or  simply  toxins,  were  therefore  perhaps  the  best.  Even 
Brieger  had  admitted  that  in  the  case  of  tetanus  the  presence  of 
the  albumen  was  an  accident  only. 

Dr.  J.  W.  Washbourn  remarked  that  Dr.  Hunt's  paj^er  had 
raised  many  points  of  the  gi'eatest  interest.  He  had  given  us 
many  interesting  facts  with  reference  to  the  production  of  toxins 
by  the  diphtheria  bacillus.     His  observations  confirmed  those  of 
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Roux  that  free  access  of  oxygen  favoured  the  formation  of  toxin, 
and  the  experiments  of  making  little  rafts  of  corks  in  order  to 
keep  the  bacilli  near  the  surface  were  very  ingenious.  The  pro- 
duction of  toxins  only  occurred  when  the  reaction  of  the  cultivation 
changes  from  acid  to  alkaline.  Dr.  Hunt  considered  the  alkalinity 
of  the  cultivation  to  be  the  essential  factor  in  the  production  of 
toxin,  and  considei-ed  the  action  of  oxygen  to  be  due  to  its  influence 
in  preventing  the  formation  of  acid.  Although  this  was  a  possible 
explanation,  yet  the  speaker  could  not  think  that  very  conclusive 
evidence  had  been  brought  forward  iu  its  support.  In  fact,  the 
experiments  Dr.  Hunt  quoted  with  calcium  carbonate  yielded  ne- 
gative results.  Direct  experiments  could  easily  be  made  by  the 
continuous  addition  of  alkali  to  the  cultivations.  He  was  parti- 
cularly interested  in  the  question  about  the  diminution  in  the 
virulence  of  the  toxins  when  the  cultivations  were  freely  exposed 
to  oxygen  for  some  days.  Dr.  Hunt  had  said  that  after  fourteen 
days  the  toxicity  declined  rapidly.  This  was  an  important  practical 
point,  and  he  would  ask  Dr.  Hunt  to  give  further  details  of  ex- 
periments in  this  connection.  It  was  also  suggested  that  free 
access  of  oxygen  rapidly  destroyed  the  bacilli ;  in  experiments 
made  with  methylene  blue  the  cultivation  died  out  in  nine  days. 
He  would  ask  whether  this  was  the  case  with  cultivations  through 
which  oxygen  was  passed.  It  was  certainly  not  what  one  would 
expect.  Possibly  the  methylene  blue  acted  deleteriously  upon 
the  cultivations  in  other  ways  than  by  simply  carrying  oxygen. 
Another  question  of  importance  in  this  connection  was  the  relation 
between  virulence  and  the  production  of  toxin.  Roux  had  stated 
that  the  original  virulence  of  the  cultivation  was  no  index  to  the 
amount  of  toxin  it  would  produce.  Dr,  Hunt  went  still  further, 
and  said  that  a  cultivation  which  had  produced  a  powerful  toxin 
did  not  necessarily  contain  bacilli  of  great  virulence.  Now,  as 
some  of  his  theoretical  conclusions  wei'e  based  upon  this  state- 
ment, the  speaker  would  like  to  hear  further  details  of  his  experi- 
ments.  With  regard  to  the  nature  of  the  toxin  there  was  still 
much  to  be  learnt.  Dr.  Hunt  had  told  us  that  the  toxin  was  a 
specific  proteid  poison,  but  that  we  must  clearly  understand  that 
it  was  not  necessarily  the  proteid  which  was  the  poison,  but  only 
its  disposition  and  its  active  and  specific  quality.  He  could  not 
help  feeling  that  the  author  was  passing  beyond  the  boundaries 
of  pathology,   and  trespassing  upon  the  realms   of   metaphysics, 
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Surely  a  body  could  only  act  by  virtue  of  tbe  properties  it  possessed. 
He  hoped  that  Dr.  Hunt  would  pardon  him  if  he  offered  the 
criticism  that  his  paper  was  rather  too  speculative,  and  that  he  had 
formulated  theories  upon  facts  that  were  too  scanty.  How 
dangerous  this  was  could  be  shown  by  the  reliance  Dr.  Hunt  had 
placed  upon  the  supposed  non-formation  of  tetanus  antitoxin  in 
fowls.  Fowls  were  not  affected  by  the  injection  of  large  doses  of 
tetanus  toxin,  and  Kitasato  stated  that  after  treatment  with  toxin 
no  antitoxin  was  found  in  the  blood.  Now,  as  Dr.  Kanthack  had 
already  pointed  out,  this  statement  had  been  refuted  by  M.Vaillard, 
and  exjieriments  shown  to  Kitasato  in  Paris  convinced  him  that 
he  was  wrong  in  his  first  conclusions.  The  contradiction  was 
jjrobably  due  to  the  time  at  which  the  blood  was  removed  after 
the  last  injection.  The  eighteenth  to  the  twentieth  day  was  the 
most  suitable  time.  If  the  blood  was  renewed  too  early,  instead 
of  being  antitoxic  it  was  toxic.  In  a  j^aper  upon  the  pneumo- 
coccus,  which  the  speaker  read  recently  before  this  Society,  he 
insisted  uijon  this,  and  stated  that  one  of  the  important  factors 
in  obtaining  a  pneumonic  antitoxin  was  the  withdi'awal  of  blood 
at  the  right  period  after  the  last  inoculation.  It  seemed  to  him 
that  Dr.  Hunt's  failure  to  obtain  a  diphtheria  antitoxin  from 
mice  after  injection  of  toxin  was  due  to  an  error  of  this  nature. 
He  observed  that  the  antitoxic  property  of  the  blood  was  not 
tested  later  tban  sixteen  hours  after  the  injection  of  the  toxin. 
With  regard  to  the  question  whether  antitoxin  was  simply  toxin 
converted  by  the  cells,  or  a  secretion  from  the  cells  under  the 
stimulation  of  the  toxin,  he  would  not  at  present  like  to  give  an 
opinion.  The  evidence  was  not  yet  sufficient.  According  to  Roux 
and  Vaillard,  there  is  no  correspondence  between  the  amount  of 
toxin  injected  and  the  antitoxin  formed.  The  same  quantity  of 
tetanus  toxin  was  injected  into  two  rabbits  in  the  course  of  two 
months,  the  one  receiving  thirty-three  small  doses  and  the  other 
nine  large  doses.  The  antitoxic  properties  of  the  blood  were  then 
tested  and  found  to  be  much  more  potent  in  the  case  of  the  rabbit 
which  received  the  toxin  in  small,  frequently  repeated  doses.  From 
this  they  concluded  that  the  antitoxin  was  secreted  by  the  cells. 
These  results  might  be  due  to  an  elimination  of  the  toxin  by  the 
urinary  tract  when  given  in  large  doses,  and  this  would  account 
for  the  scanty  formation  of  antitoxin.  The  chief  argument  against 
the  actual  conversion  of  the  toxin  into  antitoxin  was  tbe  experi- 
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ment  that  the  antitoxic  power  of  the  blood  was  not  sensibly  dimin- 
ished after  removal  of  a  quantity  of  blood  equal  to  that  of  the 
whole  body.  Dr.  Hunt  explained  this  by  supposing  that  a  store 
of  toxin  was  still  present  and  locked  ujii  in  the  various  organs.  He 
would  ask  him  if  there  was  any  direct  evidence  in  support  of  this 
view.  The  next  point  was  with  regard  to  the  specific  nature  of 
antitoxin.  Dr.  Hunt  looked  upon  this  as  quite  settled.  The 
speaker  would  remind  him  that  Dunschman  had  shown  thai;  the 
serum  of  animals  immunised  to  symptomatic  charbon  protected 
against  the  se^jticsemia  bacillus,  and  that  M.  Calmette  had  shoAvn 
that  the  tetanus  antitoxin  protected  against  snake  poison,  and  that 
the  same  was  true  of  the  serum  of  animals  protected  against 
hydrophobia.  Another  interesting  question  was  that  with  refer- 
ence to  the  difference  between  the  infection  with  living  bacilli  and 
with  their  toxins.  It  had  been  shown  in  several  cases,  such  as 
hog  cholera,  that  the  serum  of  immunised  animals  would  protect 
against  living  bactei'ia,  but  not  against  their  products.  Was  this 
perhaps  after  all  only  a  question  of  degree  ?  He  could  not  feel 
that  the  experiments  made  in  this  respect  were  quite  satisfactory. 
There  was  one  point  which  appeared  to  him  of  importance,  and 
that  was,  what  was  exactly  meant  by  saying  that  an  animal  was 
immune  ?  The  mere  fact  that  an  animal  survived  after  an  inocu- 
lation was  not  a  sufficient  proof  that  it  was  immune.  He  thought 
that  the  only  proof  of  immunity  should  be  that  the  animal  suffered 
no  local  or  constitutional  effects  after  inoculation.  Surely  we  did 
not  consider  a  patient  to  be  immune  to  any  infectious  disease 
because  he  had  recovered  after  being  infected.  With  the  pneu- 
mococcus  he  had  frequently  rendered  rabbits  so  immune  that 
inoculation  with  a  virulent  cultivation  produced  no  local  reaction 
and  no  fever.  The  question  of  natural  immunity  was  assumed  by 
Dr.  Hunt  to  be  due  to  the  bactericidal  property  of  the  blood.  The 
speaker  did  not  think  that  this  was  by  any  means  definitively 
settled;  but  that  opened  up  the  whole  question  of  immunity,  and 
he  thought  that  this  could  hardly  be  entered  upon  at  the  present 
time.  One  of  the  most  interesting  questions  in  regard  to  the 
pathology  of  diphtheria  in  the  human  subject  was  the  presence 
of  living  diphtheria  bacilli  in  the  throat  long  after  the  symptoms 
had  subsided.  Were  the  bacilli  under  these  circumstances  conti- 
nually secreting  poison,  and  was  the  effect  of  the  poison  annulled 
as  soon  as  it  was  al)Sorbed  ?     The  same  remark  applied  to  those 
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instances  wliere  virulent  bacilli  had  been  found  for  long  periods  in 
the  throats  of  healthy  individuals  without  producing  symptoms. 
It  would  be  very  interesting  to  know  if  the  blood-serum  of  such 
persons  possessed  antitoxic  properties.  The  association  of  other 
bacteria  with  the  diphtheria  bacillus  was  another  question  of  great 
interest.  There  were  two  ways  in  which  such  an  association  had 
been  considered  harmful ;  the  one  was  by  the  association  of  putre- 
factive bacteria  j^roducing  a  septic  intoxication,  and  the  other  was 
the  association  with  streptococci,  causing  a  mixed  infection. 
When  the  exudation  was  examined  microscopically  many  kinds  of 
bacteria  could  be  found.  The  majority  of  these  did  not  grow  upon 
blood-serum,  and  it  was  probable  that  many  of  these  produced 
putrefactive  changes.  In  a  series  of  cases  examined  by  Drs. 
Goodall,  Card,  and  himself,  they  were  unable  to  find  that  the  pre- 
ponderance of  any  particular  kind  of  bacterium  in  the  exudation 
had  any  influence  upon  the  severity  of  the  case.  With  regard  to 
the  association  with  streptococci  there  was  no  doubt  that  secondary 
complications,  as  broncho-pneumonia  or  septicaemia,  might  arise 
from  such  an  association.  The  majority  of  so-called  "septic" 
cases  of  diphtheria  were,  however,  not  due  to  a  mixed  infection 
with  streptococci,  but  to  direct  poisoning  with  the  diphtheria 
toxin.  In  diphtheria  it  was  rai'e  to  get  suppurating  glands  or 
metastatic  suppuration.  This  contrasted  with  what  occurred  in 
scarlet  fever,  where  a  secondary  streptococcal  invasion  was  frequent. 
He  certainly  thought  that  the  influence  of  the  association  with 
streptococci  had  been  exaggerated,  and  felt  sure  that  a  simple 
bacteriological  examination  of  the  throat  did  not  point  to  any 
association  of  other  bacteria  being  of  serious  import.  As  a  matter 
of  fact,  we  found  that  the  more  diphtheria  colonies  that  developed 
in  the  tubes  the  more  severe  the  case.  The  last  point  was  with 
reference  to  the  varieties  of  the  diphtheria  bacillus.  Three  varieties 
had  been  described — the  long  (or  usual)  variety,  the  medium,  and 
the  short.  These  varieties  were  virulent  in  the  order  named.  He 
must  say  that  with  the  short  he  had  rarely  produced  a  fatal  effect 
in  guinea-pigs.  He  looked  upon  the  short  variety  as  the  most 
usual  form  of  the  pseudo-diphtheria  bacillus.  He  did  not  know 
whether  these  varieties  can  be  converted  into  one  another.  Mr. 
Peters  had  been  making  investigations  upon  this  subject  at  Guy's 
Hospital,  and,  though  these  were  not  yet  completed,  he  had  found 
that  the  varieties  kept  their  characters  through  several  generations. 
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Were  mallein  and  tuberculin  reliable  as  diagnostic  agents  when 
used  to  test  the  health  of  horses  before  inoculation  with  diphtheria 
toxin  ?  Mallein  he  believed  was,  but  tuberculin  not  absolutely 
so  in  the  case  of  animals.  Di*.  "White  and  Dr.  Hayward  had 
i-ecommended  hydrocele  fluid  iu  place  of  blood-serum,  but  there 
was  no  difficulty  in  preparing  the  latter  if  it  wei-e  allowed  to  stand, 
and  well  clot,  before  being  removed  from  the  slaughterhouse. 

Dr.  WooDHEAD  said  he  had  been  struck  by  the  great  differences 
in  the  quantity  or  activity  of  the  toxins  produced  in  different  broth 
cultures,  even  when  seeded  with  diphthei'ia  bacilli  from  the  same 
source,  and  when  apparently  identical  conditions  were  maintained. 
In  order  to  determine  some  of  the  conditions  under  which  the  most 
virulent  toxins  were  produced  he  had  tried  various  methods  of 
growing  the  bacilli.  He  first  tried  Roux's  method,  using  bacilli 
taken  almost  directly  from  the  membranes  from  a  case  of  virulent 
diphtheria.  These  bacilli  were  of  the  long  form.  Fairly  active 
poison  was  obtained.  He  then  with  the  same  bacillus  seeded 
flasks  containing  a  considerable  quantity  of  Roux's  fluid,  bubbled 
the  air  through  it,  and  kept  the  fluid  constantly  agitated.  In  this 
case  it  was  found  that  although  the  activity  of  the  growth  was  not 
interfered  with,  the  bacilli  remaining  alive  at  the  end  of  a  month, 
the  amount  of  toxin  produced  or  remaining  was  comparatively 
small.  When,  however,  much  thinner  layers  of  fluid  were  used  and 
the  surface  was  left  undisturbed  there  was  not  only  a  luxuriant 
growth  of  the  organisms,  but  there  was  a  considerably  larger 
amount  of  toxin  formed. 

From  these  experiments  he  gathered  that  two  distinct  sets  of 
conditions  had  to  be  taken  into  consideration  :  (a)  supply  of 
oxjgen  to  the  bacilli ;  (b)  supply  of  oxygen  to  the  chemical  pro- 
ducts of  the  bacilli.  The  one  appeared  to  be  absolutely  necessary 
for  the  active  growth  of  the  bacilli,  but  the  other  seemed  to  involve 
a  diminution  in  the  activity  of  their  toxic  products  by  bringing 
about  more  or  less  oxidation.  The  problem  to  be  solved,  therefore, 
appeared  to  be  how  to  encourage  the  action  of  the  oxygen  on  the 
bacilli,  and  to  prevent  its  action  on  the  toxins.  For  this  purpose  a 
surface  growth  of  the  bacilli  was  always  to  be  aimed  at.  He  pointed 
out  that  the  poison-forming  power  of  the  bacilli  might  be  quite 
distinct  from  their  virulence ;  and  it  certainly  did  not  follow  that 
because  a  bacillus  did  not  flourish  in  the  tissues,  it  would 
not  thei'efore  form  large  quantities  of  poison.     Micro-organisms, 
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though  only  saprophytes — as  in  the  case  of  the  saprophytic 
iormot  the  Bacillus  anthracis, — might  nevertheless  produce  toxins; 
and  there  seemed  to  be  a  probability  that  a  somcAvhat  similar  state 
of  matters  might  hold  good  in  the  case  of  modified  forms  of  the 
diphtheria  bacillus.  Next  as  to  the  question  of  the  growth  and 
toxin-forming  power  of  bacilli  in  an  alkaline  medium.  Mere 
alkalinity,  though  important,  was  not  of  such  moment  as  a  free 
supply  of  oxygen,  as  a  culture  kept  alkaline  with  soda  did  not  yield 
such  an  abundant  supply  of  toxin  as  did  a  similar  culture  when 
kept  supplied  with  a  quiet  and  regular  supply  of  oxygen.  He 
thought,  therefore,  that  the  result  of  oxygenation  could  not  be 
wholly  explained  by  the  alkalinity  it  induced.  There  was  evidently 
something  special  in  the  process.  He  found,  moreover,  that  by 
keeping  the  solution  alkaline  he  was  not  able  to  increase  the  capacity 
ol  the  organism  for  producing  toxins,  although  they  appeared 
very  rapidly  after  the  normal  alkaline  period  had  set  in.  The 
difference  in  the  resistances  to  the  effect  of  the  toxins  offei'ed  by 
different  horses,  on  which  Mr.  Robertson  had  insisted,  he  had  also 
observed  as  a  fact  of  very  great  importance.  This  was  the  universal 
experience  as  regards  the  action  of  other  toxins  on  different 
species  of  animals.  It  was  his  experience  that  the  animal  which 
withstood  the  largest  amount  of  toxin  must  take  a  longer  time  to 
give  antitoxin.  He  could  not,  therefore,  wholly  endorse  Dr.  Hunt's 
statement  that  animals  naturally  immune  did  not  yield  antitoxin. 
He  recalled  the  experiments  with  tetanus  toxin,  showing  that  if 
the  relative  immunity  of  a  given  animal  (fowl  or  dog)  were  over- 
come by  large  doses  of  toxin,  a  more  powerful  antitoxic  serum 
was  obtained  than  from  a  comparatively  susceptible  animal — a  fact 
which  he  maintained  held  good  as  to  the  immunisation  of  the 
horse  with  diphtheria  toxin.  This  was  a  much  more  complicated 
process  than  we  had  yet  appi'eciated.  Roux  and  Vaillard,  although 
maintaining  that  the  action  of  the  toxin  in  producing  antitoxin 
was  essentially  through  its  effect  on  the  body-cells,  found  that  this 
action  was  exceedingly  rapid,  for  it  was  found  that  blood  withdrawn 
from  the  lateral  vein  of  the  ear  of  a  rabbit,  immediately  (thirty 
to  thirty-five  minutes)  after  the  introduction  of  toxin,  contained 
an  appreciable  amount  of  antitoxin.  Either  the  action  must  be 
spread  over  a  large  number  of  the  cells  of  the  body,  or  there 
must  be  a  direct  action  on  the  plasma  of  the  blood.  He  agreed 
that  it  was  better  to  give  smaller  quantities  of  toxin  at  shorter 
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intervals  aftei-  the  first  few  inoculations,  but  as  yet  it  would 
be  safer,  he  thought,  to  adopt  a  medium  course.  Like  Dr. 
Kanthack,  he  had  found  the  diphtheria  bacillus  in  the  lung  in  a 
certain  number  of  fatal  cases  of  diphtheria  ;  but,  so  far  as  he 
could  make  out  from  his  notes  of  about  fifty  post-mortem  exami- 
nations, in  only  five  instances  had  he  been  able  to  find  the 
bacillus  in  this  position.  Micrococci  in  the  pneumonic  patches,  so 
far  as  his  experience  went,  were  most  frequently  associated  with 
tracheotomy,  but  he  should  like  to  make  this  statement  with  due 
reservations.  It  must  be  admitted,  he  said,  that  it  was  almost 
impossible,  from  the  examination  of  a  single  tube,  often  of  a  very 
mixed  culture,  to  say  what  organisms  were  present  in  a  given  case 
of  diphtheria,  and  especially  to  say  that  the  Klebs-Loefiler  bacillus 
was  absent.  In  perhaps  five  per  cent,  of  the  cases  he  had  examined 
the  bacillus  could  not  be  found  in  the  first  culture,  though  present  in 
abundance  in  the  second  ;  whilst  in  some  cases  it  might  be  identified 
in  the  first  culture,  absent  in  the  second,  and  present  again  in  the 
third.  There  was,  in  short,  always  a  certain  risk  that  it  might  be 
overlooked.  He  believed,  however,  that  by-and-by,  when  physicians 
compared  the  chnical  features  of  their  cases  with  the  bacteriological 
reports,  given,  for  the  most  part,  in  ignorance  of  the  nature  of 
the  case,  much  valuable  information  would  be  forthcoming. 

In  answer  to  Dr.  Washbourn's  question  as  to  the  reliability  of 
the  mallein  test  in  cases  of  glanders,  he  might  give  his  own 
experience.  He  obtained  the  mallein  used  from  Professor 
McFadyean  of  the  Royal  Veterinary  College,  to  whom  he  was 
greatly  indebted  for  several  hints  as  to  the  method  to  be  adoj^ted 
in  the  use  of  this  reagent,  and  the  special  points  on  which  an 
accurate  diagnosis  can  be  based.  He  found  that  if  the  resulting 
swelling  continued  to  increase  after  sixteen  or  at  most  twenty-four 
hours  from  the  time  of  the  injection,  and  this  was  accompanied  by 
a  marked  and  continuous  rise  of  temperature  of  3°  or  4°  F., 
glanders  was  certainly  present.  It  was  this  progressive  swelling, 
not  a  mere  swelling  after  the  injection,  that  was  the  real  diagnostic 
feature  in  glanders. 

Post-mortem  examination  had  in  his  cases  invariably  confirmed  the 
mallein  diagnosis.  Of  course,  these  were  all  cases  in  which  none  of 
the  ordinary  clinical  signs  existed  during  life,  and  when  the 
animals  had  been  passed  as  free  from  glanders  after  a  thorough  vete- 
rinary examination.     In  these  cases  the  typical  lesions  were  found 
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in  the  lung.  Tuberculin  as  a  diagnostic  agent  might  not  be  quite 
so  reliable  as  malleiu,  but  if  properly  used  it  was  certainly  a  most 
valuable  weapon  in  the  diagnostic  armamentarium.  It  must  be 
remembered,  of  course,  that  tuberculosis,  though  much  commoner 
in  the  horse  than  was  at  one  time  supposed,  was  still  a  much 
rarer  disease  than  glanders.  In  conclusion,  he  pointed  out  that 
the  diphtheria  bacillus  was  a  far  more  protean  organism  than  was 
usually  i-ecognised.  He  had  come  across  numerous  varieties — 
long,  short,  wedge-shaped,  pointed,  club-shaped,  and  irregular — of 
this  bacillus  ;  and  sometimes  it  was  necessary  to  make  a  number 
of  sub-cultures,  and  even  a  series  of  injection  experiments,  in 
oi'der  to  be  able  to  detennine  the  identity  of  the  organism.  In  his 
experience  the  short  form  was  most  commonly  met  with  in  certain 
patients  during  the  period  of  convalescence. 

Mr.  BoKENHAM  described  a  modification  in  the  apparatus  men- 
tioned by  Mr.  Robertson.  The  serum  was  drawn  off  from  below 
the  clot ;  this  was  effected  by  pushing  the  tube  of  outlet  far  into 
the  filter,  so  that  the  clot  was  prevented  from  lying  against  the 
bottom.  His  observations  had  shown  him  that  antitoxins  in 
genei'al  were  not  antibiotic.  Dr.  Klein's  diphtheria  antitoxin, 
however,  destroyed  both  the  bacillus  and  the  antitoxin. 

Dr.  Beeteam  Hunt  in  replying  said  : — Although  I  have  come 
armed  with  facts  and  illustrations  in  support  of  my  paper,  the 
hour  is  so  late  that  it  does  not  seem  advisable  to  make  any  lengthy 
reply,  and,  as  to  meet  the  argument  brought  against  much  of  what 
I  have  advanced  would  occupy  much  time,  to  only  touch  on  one 
or  two  points.  Both  Dr.  Kanthack  and  Dr.  Washbourn  haCve 
objected  to  my  definition  of  toxin  as  a  specific  mycoproteid ;  Dr. 
Kanthack  }ioiuting  out  that  Brieger  claims  to  have  shown  that 
tetanus  toxin  is  non-proteid,  and  Dr.  Washbourn  contending  that 
the  expressions  "  quality  "  and  "  character  "  of  a  substance  such  as 
I  have  used  are  metaphysical  rather  than  scientific.  Now  I  have 
maintained  that  the  toxin  is  the  vital  activity  inherent  in  the 
bacterial  protoplasm,  and  adherent  to  it ;  and  whatever  its  chemical 
nature  may  be,  the  expression  specific  mycoproteid  seems  to  me  to 
be  the  most  fitting,  since  it  implies  the  definition  I  have  given. 
Should  this  activity  of  protoplasm  be  found  by  chemists  to  be  a 
separable  substance,  non-proteid  in  character,  it  will,  I  take  it,  be  a 
great  advance  in  physiological  chemistry  ;  but,  as  has  been  pointed 
out,  toxin  is  precipitated  by  entanglement,  and  the  objection  might 
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be  raised  that  Brieger  had  merely  succeeded  in  detaching  this 
"  activity"  from  the  proteid,  and  in  transferring  it  to  some  non- 
proteid  substance  ;  in  other  words,  that  he  has  replaced  a  natural 
combination  with  an  artificial  one.  I  myself  doubt  whether  this 
quality  of  active  proteids  will  ever  be  isolated.  Then  as  regards 
refractory  animals,  Dr.  Kanthack  has  drawn  attention  to  the 
fact  that  Vaillard,  repeating  Kitasato's  experiment,  found  that 
fowls  could  be  made  to  yield  tetanus  antitoxin;  and  both  Dr. 
Kanthack  and  Dr.  Washbourn  have  used  this  fact  as  an  argument 
against  my  conclusion.  As  a  matter  of  fact,  Vaillard's  experi- 
ment, if  carefully  examined  and  criticised,  rather  tends  to  support 
my  generalisation,  that  the  more  susceptible  the  animal  the  more 
antitoxin  yielded  by  it.  It  might,  in  the  first  place,  be  urged  that 
fowls  are  not  so  immune  to  tetanus  as  was  at  first  imagined,  and 
that  Vaillard's  experiments  merely  prove  this.  But  accepting  for 
the  moment  that  a  fowl  is  absolutely  and  naturally  immune  to 
tetanus,  let  us  consider  Vaillard's  facts.  He  injected  a  fowl  with 
50  c.c.  of  tetanus  toxin,  and  as  a  result  of  this  treatment  found 
that  he  could  j^rotect  a  mouse  with  5  c.c.  of  the  fowl's  serum  ;  i.  e., 
since  a  mouse  weighs  20  grammes,  the  50  c.c.  of  toxin  had  con- 
ferred an  antitoxic  value  of  1 — 40  on  the  fowl.  Now  a  large  fowl 
weighs  4  lbs.,  and  a  big  horse  2000  lbs. ;  an  equivalent  dose  of  toxin 
for  the  horse  would  be  therefore  25  litres.  A  horse  which  had 
received  such  an  enormous  dose  of  tetanus  toxin  would  possess  an 
antitoxic  value  of  about  1 — 4,000,000.  Vaillard's  experiment,  there- 
fore, shows  that  the  difference  in  antitoxic  value  between  the 
refractory  and  the  susceptible  animal  is  100,000.  I  could  repeat 
my  contention  in  these  words,  then :  of  every  100,000  parts  of 
toxin  injected  into  a  refractory  animal  99,000  are  desti-oyed,  and 
only  one  part  altered  into  antitoxin  ;  whereas  of  100,000  parts 
of  toxin  injected  into  a  susceptible  animal  100,000  parts  antitoxin 
are  obtained.  As  to  the  association  of  streptococci  with  Loeffler's 
bacilli,  there  is  no  doubt  but  that  an  increased  virulence  of  the 
latter  is  brought  about,  both  in  the  disease  and  m  vitro.  The 
part  played  by  the  streptococci  also  in  the  causation  of  diphtheria 
requires  consideration.  The  experiments  performed  by  Barbier 
are  important.  He  found  that  it  was  impossible  to  inoculate 
Loeffler's  bacilli  on  a  healthy  mucous  membrane,  but  that  if 
streptococci  were  also  applied  a  mixed  local  injection  resulted. 
I  have  tried  the  effect  of  putting  pure  toxin  and  the  toxin  pro- 
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duced  in  the  mixed  culture  into  the  eyes  of  animals,  and  have 
once  or  twice  obtained  a  conjunctivitis  with  the  mixed  product, 
but  never-with  the  pure.  As  regards  the  Staphylococciis  aureus,  the 
association  of  this  micro-organism  in  both  the  disease  and  in 
experimental  diphtheria  would  seem  to  mitigate  the  morbid  process, 
and  it  may  perhaps  be  explained  as  being  due  to  increased  natural 
resistance.  It  only  remains  for  me,  Mr.  President  and  gentlemen,  to 
thank  you  most  warmly  for  the  patience  with  which  you  listened 
to  my  very  long  and  tedious  paper,  and  for  the  courtesy  and 
kindness  shown  me  by  the  Society  in  the  course  of  the  debate. 

Mr.  W.  Robertson,  in  his  reply,  stated  that  although  mallein 
was  in  general  reliable,  it  at  times  failed  as  a  means  of  diagnosing 
glanders,  as  proved  on  post-mortem  examination. 
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B.    Experiments    with    the     Pneumococcus    with     Especial 
Eeperence    to   Immunity. 

By  J.  W.  Washbourn,  M.D. 

IN  opening  this  discussion  I  propose  to  touch  lightly  upon  all 
those  points  which  I  have  not  studied,  especially,  myself  ;  but 
I  shall  treat  in  detail  that  part  of  the  subject  in  which  I  have  had 
the  greatest  experience. 

I  hope  that  by  giving  a  brief  outline  of  the  whole  matter  I  shall 
facilitate  the  discussion  which  will  follow  this  paper. 

History. — With  regard  to  the  history  of  the  subject  I  shall  not 
detain  you  longer  than  to  point  out  the  confusion  that  arose  at  the 
time  when  the  pathology  of  the  disease  was  first  studied.  Fried- 
lander  described  diplococci  as  occurring  constantly  in  the  exudation 
from  pneumonic  lungs.  These  diplococci  were  characterised  by 
possessing  a  capsule  ;  and  on  making  cultivations  on  gelatine,  a 
diplococcus  grew,  and  was  considered  by  Friedliinder  to  be  the 
cause  of  the  disease.  For  some  time  Friedlander's  jDueumococcus 
was  accepted  as  the  cause  of  pneumonia.  Further  investiga- 
tions, especially  those  of  Frankel,  Talamon,  and  Weichselbaum, 
showed  that  the  diplococcus  cultivated  by  Friedliinder  was  only 
present  in  a  few  cases  of  pneumonia;  and  that,  in  fact,  it  was 
only  of  accidental  occurrence.  It  differed  also  in  morphology 
from  the  diplococcus  found  microscopically  in  pneumonic  lungs, 
being  more  elongated,  and  resembling  a  bacillus  rather  than  a 
coccus.  Talamon  and  Frankel,  however,  were  enabled  to  cultivate 
the  true  pneumococcus  in  broth  and  on  agar,  and  they  found  that 
it  differed  entirely  from  Friedlilnder's  pneumococcus  both  in  viru- 
lence and  in  its  mode  of  gi-owth.  It  is  with  this  pneumococcus 
that  we  have  to  deal. 

The  'pneumococcxis  as  the  cause  of  disease  in  the  human  subject. — 
There  is  a  vast  mass  of  evidence  to  show  that  the  pneumococcus  is 
the  cause  of  acute  lobar  or  croupous  pneumonia.  It  is  also  re- 
sponsible for  some  cases  of  lobular  pneumonia,  but  the  majority  of 
the  cases  of  this  latter  disease  are  caused  by  other  bacteria,  notably 
the  streptococci. 

But  the  pathogenic  role  of  the  pneumococcus  in  the  human  body 
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is  not  limited  to  the  productiou  of  pneumonia.  It  is  the  cause  of 
many  cases  of  pleurisy  and  empyema,  meningitis,  and  otitis,  occur- 
ring quite  independently  of  pneumonia ;  and  is  also  the  cause  of 
ulcerative  endocarditis,  and  of  various  suppurative  affections  of 
the  joints  and  other  tissues  following  upon  an  attack  of  pneu- 
monia. 

Last  year,  in  a  paper  read  before  the  Royal  Medical  andChirurgical 
Society,  I  brought  forward  evidence  to  show  that  the  constitutional 
symptoms  of  pleurisy  and  empyema,  when  caused  by  the  pneumo- 
coccus,  are  exactly  similar  to  those  of  pneumonia;  and  I  have  no 
doubt  that  they  are  due  to  the  same  cause,  i.  e.  the  absorption  of 
the  toxins  produced  by  the  pneumococcus.  In  other  cases,  such  as 
meningitis,  the  general  symptoms  are  masked  by  the  local  effects 
of  the  inflammation.  This  is  quite  in  accord  with  Avhat  occurs  in 
other  microbial  diseases,  such  as  influenza  and  malaria. 

With  regard  to  the  distrihution  of  the  cocci  in  cases  of  lobar 
pneumonia,  I  have  had  but  little  experience.  They,  however,  are 
found  most  abundantly  in  the  affected  lung,  and  are  generally 
absent  from  the  viscera ;  but  a  number  of  cases  have  been  recorded 
in  which  the  cocci  have  been  found  in  small  numbers  in  the  spleen, 
kidneys,  and  blood. 

The  occurrence  of  the  pneumococcus  in  the  secretions  from  healthy 
individuals. — The  pneumococcus  has  frequently  been  found  in  the 
secretions  from  the  mouth,  nose,  and  bronchi  of  healthy  individuals 
without  producing  any  symptoms.  Indeed,  it  was  first  discovered 
by  Sternberg  by  inoculating  rabbits  with  the  saliva  of  healthy 
individuals. 

Now  this  is  no  argument  against  the  pathogenic  role  of  the 
pneumococcus.  The  same  applies  to  the  diphtheria  bacillus, 
which  has  frequently  been  found  in  the  throats  of  healthy  indi- 
viduals without  producing  any  injurious  effects.  In  a  note  by 
Dr.  Hopwood  and  myself,  in  a  recent  number  of  the  'British 
Medical  Journal,'  we  mentioned  a  case  where  virulent  diphtheria 
bacilli  were  constantly  present  in  the  throat  of  a  healthy  individual 
for  so  long  a  period  as  six  weeks. 

Cultivations  of  the  pneumococcus. — The  pneumococcus  is  a  diflBcult 
micro-organism  to  work  with,  on  account  of  the  variability  in  its 
virulence,  and  of  a  number  of  peculiarities  in  the  manner  of  its 
growth. 

In  the  course  of  my  investigations  I  have  inoculated  some  200 
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animals  (some  of  these  experitneuts  have  been  made  abroad),  and 
have  made  innumerable  cultivations  upon  different  media,  so  that 
I  can  claim  to  have  some  acquaintance  with  its  life  history. 

To  obtain  cultivations  from  the  human  subject  the  best  method 
is  to  inoculate  mice  or  rabbits  with  material  containing  the  cocci. 
The  animal  dies  after  a  variable  time,  and  from  its  blood  cultiva- 
tions can  be  obtained. 

Conditions  of  growth  of  the  pneumococcus. — The  growth  depends 
upon  the  temperature,  and  upon  the  nature  of  the  medium  in 
which  the  cultivation  is  made.  As  a  rule,  no  growth  occurs  at 
temperatures  much  below  that  of  the  human  body,  although 
varieties  have  been  described  which  grow  at  a  temperature  of  20°  C. 

As  to  the  medium,  I  consider  the  reaction  to  be  the  most  impor- 
tant factor ;  unless  the  medium  is  distinctly  alkaline  no  growth 
takes  place,  but  here  again  varieties  have  been  described  which 
will  grow  in  an  acid  medium. 

The  extreme  rapidity  with  which  cultivations  die  out  has  been 
noted  by  all  those  who  have  worked  with  the  pneumococcus.  Agar 
cultivations  generally  die  within  a  week,  and  broth  cultiv^ations 
within  two  or  three  days.  I  have  often  found  broth  cultivations 
dead  at  the  end  of  two  days.  Many  investigators  have,  from  time 
to  time,  recorded  exceptional  instances  where  the  cultivations  have 
retained  their  vitality  for  a  long  period. 

In  one  instance  I  injected  1  c.c.  of  a  broth  cultivation  twenty- 
thi'ee  days  old  into  the  peritoneal  cavity  of  a  rabbit.  Death 
ensued  in  four  days,  and  the  blood  was  found  to  be  crowded  with 
pneumococci.  In  another  instance  I  examined  a  cultivation  upon 
the  surface  of  agar,  and  found  it  alive  sixty-four  days  after  it  had 
been  planted.    ' 

Emmerich,  who  has  made  some  interesting  observations  upon 
this  question,  has  come  to  the  conclusion  that  the  pneumococcus 
forms  spores.  He  made  the  following  observations  : — A  cultivation 
was  made  in  half  a  litre  of  broth,  and  after  incubation  for  two 
days  was  placed  in  the  dark,  at  the  room  temperature,  for  two 
mouths.  The  whole  of  the  sediment  from  the  cultivation  was  then 
transferred  to  a  tube  of  broth  and  placed  in  the  incubator.  A 
growth  of  pneumococci  occurred  in  the  tube.  It  is  necessary  to 
take  the  whole  of  the  sediment,  because  only  a  few  spores  are 
formed,  and  a  small  quantity  of  the  sediment  may  not  contain  any. 

Arkharow  mentions  that  in    old   cultivations,  among    a    large 
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number  of  dead  cocci,  a  few  are  sometimes  met  with  which  stain 
well.  I  have  frequently  made  the  same  observations,  and  I  think 
it  probable  that  these  cocci  which  stain  well  represent  the  spore 
forms. 

The  short  life  of  the  pueumococcus  under  ordinary  circumstances 
renders  investigation  difficult ;  for,  unless  fresh  inoculations  are 
constantly  made,  the  cultivations  die  out,  and  fresh  cultivation 
must  be  obtained  from  the  human  subject. 

Foa  and  ArkharoAv  have  got  over  this  difficulty  by  preserving 
the  blood  of  infected  rabbits  in  sealed  tubes  in  the  dark. 

I  have  adopted  this  method,  and  have  been  able  to  keep  the 
cocci  alive  and  virulent  for  as  long  a  period  as  three  weeks  ;  but 
after  this  time  they  usually  die. 

The  method  is  not  altogether  satisfactory  ;  for,  owing  to  clotting, 
there  may  be  a  difficulty  in  filling  and  emptying  the  tubes.  I 
consequently  searched  for  a  better  method  of  preserving  the  vitality 
of  the  cultivation.  This  I  have  attained  by  cultivating  upon  the 
surface  of  agar  covered  with  a  thin  layer  of  blood,  according  to 
the  method  of  Pfeiffer  for  the  influenza  bacillus. 

I  adopted  this  method  because  I  had  observed  that  cultivations 
on  agar  made  from  the  blood  of  infected  animals  retained  their 
vitality  longer  when  a  large  quantity  of  the  blood  was  transferred 
to  the  tubes.  The  tubes  are  easily  prepared  by  sjjreading,  under 
aseptic  precautions,  the  blood  from  an  animal  recently  killed. 
They  are  placed  in  the  incubator  for  twenty-four  hours  to  see 
that  they  are  sterile,  and  are  then  ready  for  use. 

On  this  medium  the  pneumococcus  grows  well,  and  retains  its 
vitality  and  virulence  for  as  long  a  time  as  fifty  days.  I  have 
been  using  this  method  during  the  whole  of  last  year,  and  have 
found  it  very  satisfactory. 

For  the  purpose  of  inoculation  I  make  a  cultivation  in  broth, 
and  use  this  for  injection. 

I  will  quote  an  example  to  show  how  long  the  virulence  is  pre- 
served. A  broth  cultivation  was  made  from  a  blood-agar  tube 
forty  days  old.  One  c.c.  of  this  was  injected  into  the  peritoneal 
cavity  of  a  rabbit.  The  animal  died  in  fourteen  houi's  from 
pneumococcal  septicaemia. 

By  this  procedure  expei'iments  with  the  pneumococcus  are  much 
facilitated,  for  there  is  no  danger  of  the  cultivation  dying  out  at 
inconvenient  times. 
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I  find  that  E.  Frankel  and  Eeiclie,  in  the  '  Zeitschrift  fiir 
klinische  Med.'  for  1894,  have  quite  indej)eudently  made  the  same 
observations,  and  were  led  to  use  this  method  of  cultivation  by 
the  same  course  of  reasoning. 

Defibrmated  rabbit's  blood  is  also  a  good  medium  for  the  groAvth 
of  the  pneumococcus.  1  have  been  using  this  medium  for  the 
preparation  of  toxins,  and  find  that  the  pneumococcus  retains  its 
vitality  as  long  as  fifty-six  days. 

Morphology  of  the  pneumococcus. — The  morphology  of  the  pneu- 
mococcus varies  according  to  different  conditions  of  growth.  The 
usual  form  is  that  of  a  dijrilococcus.  The  prevailing  shape  of  the 
individual  cocci  is  lanceolate  ;  but  they  are  sometimes  rounded, 
or  oval,  or  even  rod-shaped.  In  size  they  vary  very  much.  Straight 
chains  of  three  or  four  cocci  ai'e  common,  and  long  twisted  chains 
containing  forty  or  fifty  cocci  are  met  with. 

In  the  blood  of  animals  diplococci  are  almost  exclusively  found, 
and  they  are  generally  provided  with  a  capsule.  The  capsules 
vary  in  size  and  distinctness,  and  in  some  cases  I  have  failed  to 
discover  any  at  all. 

In  cultivations  on  artificial  media  the  capsule  is  usually  absent. 

In  peritoneal  exudations  the  individual  cocci  are  often  elon- 
gated so  as  to  look  almost  like  bacilli. 

In  broth  cultivations  short  chains  are  common,  and  in  cultiva- 
tions made  in  broth  from  blood-agar  tubes  the  chains  are  often 
long,  and  no  diplococci  are  to  be  found. 

I  have  met  with  the  longest  chains  in  cultivations  in  the  blood- 
serum  of  immune  rabbits. 

I  have  always  found  these  streptococci  forms  to  be  converted 
into  diplococci  in  the  blood  of  inoculated  rabbits. 

While  discussing  the  morphology,  I  may  mention  that  there  is 
a  bacillus  producing  septicaemia  in  rabbits  which,  imder  certain 
conditions  of  growth,  bears  a  resemblauce  to  the  pneumococcus. 

At  one  time,  after  inoculating  rabbits  with  the  pneumococcus, 
I  found,  in  the  blood,  bacteria  differing  from  the  pneiiuiococcus  iu 
character. 

I  thought  at  first  that  I  had  introduced  some  impui'ity,  but  was 
at  a  loss  to  discover  how.  The  matter  was  soon  cleared  aj)  by  the 
death  of  several  rabbits  in  the  stock  cage  from  a  form  of  septicaemia. 
The  blood  contained  bacteria  belonging  to  the  group  of  scpticxmia 
hsemorrhagica,  which  often  api)ear  under  the  form  of  diplococci. 
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I  have  no  doubt  that  the  peculiar  bodies  described  by  Arkharow 
as  occurring  in  the  blood  after  inoculating  immune  rabbits  with 
the  pneumococcus,  and  considered  by  him  to  be  modified  pneumo- 
cocci,  were  due  to  an  epidemic  of  sejiticaemia  haemorrhagica. 
Metschnikoff,  in  a  foot-note  to  Issaefs  paper,  makes  a  similar 
remark  about  Arkharow's  work. 

Pathogenic  effects  in  o.nirimls. — Many  animals  are  susceptible  to 
inoculation  with  the  pneumococcus  ;  others  enjoy  immunity.  The 
most  susceptible  animals  are  mice  and  rabbits.  Gruinea-pigs  are 
much  less  susceptible,  but  die  when  inoculated  with  virulent 
cultures  in  the  peritoneal  cavity.  In  the  inoculations  I  have  made 
the  animals  died  in  from  one  to  seven  days.  At  the  post-mortem 
there  was  extensive  peritonitis,  with  many  cocci  in  the  exudation  ; 
the  blood  in  the  cases  dying  early  was  crowded  with  cocci,  but  iu 
the  prolonged  cases  only  a  few  were  present.  Mice  die  in  two  or 
three  days  after  subcutaneous  inoculation,  and  the  blood  is  crowded 
with  cocci. 
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Jjogs  are  said  to  be  more  susceptible  to  subcutaneous  than  to 
intra- venous  or  intra-peritoneal  inoculation. 
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Pigeons  and  fowls  appear  to  be  immuDe.  I  liave  made  sevei-al 
attempts  to  iufect  these  birds,  but  have  always  failed. 

Babbits  are  very  susceptible,  and  as  my  experiments  have  chiefly 
been  conducted  on  these  animals,  I  shall  quote  my  observations  in 
detail. 

Effects  on  rabbits — intra-peritoneal  injection. — The  most  satis- 
factory method  of  inoculation  is  to  inject  either  the  blood  of  an 
infected  animal  or  a  broth  cultivation  (one  day  old)  into  the  peri- 
toneal cavity.  I  usually  inject  1  c.c.  of  a  broth  cultivation  or 
■5  c.c.  of  blood.  The  advantage  of  this  method  is  that  the  animal 
almost  always  either  dies  within  two  days  or  recovers.  In  only 
one  case,  among  some  hundreds  of  inoculations  with  cultures  of 
different  virulence,  has  death  occurred  as  late  as  three  days,  and 
in  one  case  as  late  as  four  days.  This  i-ule  also  holds  good  for 
immunised  or  partially  immunised  animals.  If  protective  serum 
is  injected  with  the  cultivation  into  the  peritoneal  cavity,  then 
death  may  be  prolonged  as  late  as  nineteen  days. 

With  the  cultivations  I  am  now  using  death  occurs  in  twelve 
to  sixteen  hours. 

The  most  marked  symptoms  produced  by  a  cultivation  of  this 
virulence  are  fever  and  dyspnoea. 

The  course  of  the  fever  is  shown  in  the  above  chart.  (The 
temperature  is  always  taken  in  the  rectum,  and  this  is  an  important 
point,  for,  as  Dr.  Hale  White  and  I  have  shown,  the  temperature 
of  the  groin  of  a  rabbit  is  always  higher  than  that  of  the 
rectum.) 

Immediately  after  the  inoculation  the  temperature  begins  to 
rise,  and  reaches  its  maximum  of  104°  F.  in  about  five  hours. 
The  temperature  remains  at  the  maximum  for  two  or  three  hours, 
and  then  begins  quickly  to  fall.  For  two  or  three  hours  before 
death  it  is  subnormal. 

Respirations. — The  resjiirations  increase  in  rapidity  with  the 
temperature,  and  by  the  time  the  latter  is  at  its  maximum  they 
begin  to  be  laboured.  As  the  temperature  falls  the  dyspnoea 
becomes  more  marked,  the  head  moving  with  each  respiration. 

General  condition. — The  animal  refuses  food,  but  does  not  suffer 
any  pain,  and  it  is  not  until  the  temperature  begins  to  fall  that  it 
appears  at  all  ill.  It  then  becomes  quiet  and  crouches  up  in  a 
corner  of  the  cage,  and  remains  in  this  condition  until  it  dies. 
Death  is  often  preceded  by  convulsions. 

21 
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The  invasion  of  the  blood  hy  cocci. — I  have  made  a  number  of 
observations  upon  the  presence  of  the  cocci  in  the  blood  at 
different  times  after  inoculation.  Either  the  animals  were  killed 
at  different  stages,  or  a  drop  of  blood  from  the  ear  was  examined 
during  life. 

At  the  end  of  three  hours  a  few  cocci  are  found  in  the  general 
circulation,  and  the  number  increases  as  the  temperature  rises. 
It  is  only,  however,  when  the  temperature  begins  to  fall  that  any 
large  numbers  are  found.  During  the  last  two  or  three  hours  of 
life  the  blood  is  crowded  with  cocci.  I  cannot,  therefore,  agree 
with  those  who  consider  that  the  large  number  of  cocci  found  in 
the  blood  at  the  autopsy  is  due  to  a  multiplication  occurring 
after  death. 

Suhcutaneous  inoculation. — The  resTilt  of  subcutaneous  inocula- 
tion depends  upon  the  virulence  of  the  cultivation  and  the  quantity 
injected.  If  the  cultivation  is  very  virulent,  and  as  much  as  '5  c.c. 
of  blood  or  1  c.c.  of  broth  is  injected,  death  occurs  witliin  twelve 
to  sixteen  hoxu's  without  any  local  lesion,  and  with  the  same  symptoms 
as  occur  after  intra-i:)eritoneal  inoculation. 

If  a  smaller  quantity  is  injected,  or  if  the  cultivation  is  less 
virulent,  death  occiu's  at  a  later  period,  generally  in  from  three  to 
six  days,  sometimes  later ;  and  in  one  of  my  experiments  as  late  as 
thirty- six  days  after  inoculation. 

^Hien  death  occurs  at  a  late  period  the  most  marked  symptom  is 
emaciation,  the  weight  in  one  case  falling  from  3000  to  1780 
grammes.  In  two  cases  where  death  occ^^rred  with  marked  emacia- 
tion, after  a  long  period,  changes  were  found  in  the  kidneys,  and  no 
cocci  could  be  found  in  the  organs  or  blood.  Cases  of  death  from 
marasmus,  some  time  after  inoculation,  have  been  recorded  by  other 
observers. 

Local  reaction. — The  extent  and  nature  of  the  local  reaction 
depend  upon  the  duration  of  life.  If  death  occurs  within  twelve  to 
sixteen  houi-s  there  is  usually  oedema  at  the  seat  of  inoculation  ; 
but  in  some  cases  I  have  found  no  local  reaction  whatever. 

When  death  occurs  in  two  or  three  days  there  is  extensive  oedema ; 
in  one  case  an  enonnous  oedema  of  the  head  and  face  followed  upon 
inoculation  at  the  base  of  the  ear. 

Wlien  death  occurs  between  the  fourth  and  tenth  days  a  hard 
sw'clling  forms  at  the  point  of  inoculation.  The  swelling  consists  of 
a  fibrinous,  or  of  a  mixed  fibrinous  and  serous  exudation. 
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When  death  occurs  late,  or  if  the  animal  is  j^artially  immnnised 
and  recovers,  an  abscess  forms.  The  skin  over  the  abscess  generally 
sloughs,  and  gives  exit  to  a  thick  creamy  pus. 

These  lesions  are  of  interest  as  showing  that  the  same  micro- 
organism may  give  rise  to  various  forms  of  inflammation — serous, 
fibrinous,  or  purulent ;  and  we  can  thus  understand  how  the  pneu- 
mococcus  may  produce  in  the  human  subject  such  conditions  as 
fibrinous  pneumonia,  acute  oedema  of  the  lung,  fibrinous  j)leurisy, 
empyema,  otitis,  &c. 

Post-mortem  appearances. — Peritonitis  is  usually  present  after 
intra-peritoneal  inoculation,  but  with  very  vii-ulent  cultivations  the 
peritoneixm  may  appear  quite  healthy.  It  is  not  uncommon  to  find 
j)eritonitis  after  inoculation  in  the  subcutaneous  tissue  of  the 
abdomen. 

The  peritoneum  may  be  covered  with  a  fairly  thick  layer  of  fibrin, 
or  there  may  be  only  a  few  shreds  of  fibrin  between  the  coils  of  the 
intestines. 

In  most  cases  no  fluid  is  found  in  the  peritoneal  cavity,  but 
sometimes  a  clear  or  turbid  fluid  is  found. 

The  intestines,  when  there  is  peritonitis,  are  congested  ;  and  now 
and  then  haemorrhages  are  to  be  seen  in  the  mesentery  or  sub- 
peritoneal tissue. 

The  lungs  are  often  congested,  but  frequently  ajij^ear  quite  healthy. 

Changes  are  not  usually  seen  in  the  liver  or  kidneys. 

The  spleen  is  either  quite  normal  in  size  and  consistency  or  is 
enlarged,  and  then  may  be  abnormally  soft  or  hard. 

The  local  lesions  at  the  seat  of  inoculation  have  already  been 
described. 

(Edema  in  the  anterior  mediastinum  is  not  uncommon. 

The  hlood  is  usually  clotted  if  the  post-mortem  examination  is 
made  a  few  hours  after  death,  and  in  any  case  has  always  readily 
clotted  on  removal  from  the  heart.  It  is  almost  always  distinctly 
alkaline.  Although  I  have  often  made  inoculations  with  a  pneu- 
mococcus  quite  as  virulent  as  the  one  used  by  Issaef,  I  cannot 
confirm  his  observations  with  regard  to  the  acidity  of  the  blood  and 
the  loss  of  power  of  clotting. 

The  mmiber  of  cocci  in  the  blood  depends  u^^on  the  dxu'ation  of 
the  disease  and  the  local  lesion.  When  death  is  the  result  of 
intra-peritoneal  inoculation  the  blood  is  almost  invariably  crowded 
wdth  cocci.     The  same  is  the  case  when  death  occurs  in  thi'ee  to  four 
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days  after  subcutaneous  inoculation,  aud  there  is  only  oedema  at  the 
spot  of  inoculation. 

If  death  occui's  at  a  late  period  there  is  a  fibrinous  exudation  or 
an  abscess  at  the  spot  of  inoculation,  and  then  the  blood  contains 
but  few  cocci,  or  none  at  all.  A  large  number  of  cocci  are  usually 
found  in  the  local  lesion. 

As  unusual  lesions  I  may  mention  imeumonia  and  pleurisy. 

In  two  cases  I  foimd  pneumonia.  Both  occurred  after  intra- 
peritoneal inoculation,  followed  by  death  in  two  days.  In  one  case 
the  whole  of  the  upper  lobe  of  one  lung  was  solid,  and  there  were 
several  patches  of  lobular  pneumonia  in  the  lower  lobe.  Micro- 
scopical examination  showed  that  the  alveoli  were  filled  with  cells. 
There  was  thick  fibrin  over  the  pleura.  In  the  other  case  there  was 
a  patch  of  lobular  pneumonia  and  pleurisy. 

Pleurisy  without  pneumonia  was  observed  in  three  cases. 

In  one  of  these  cases  the  animal  lived  for  eleven  days  after  sub- 
cutaneous inoculation,  and  there  was  thick  fibrin  in  the  peritoneum, 
as  well  as  on  both  pleurae.  In  all  the  cases,  when  there  was 
pneumonia  or  pleurisy,  the  heart  blood  only  contained  a  few  pneu- 
mococci.  Several  investigators  have  quoted  cases  where  they  have 
produced  tyj^ical  fibrinous  pneumonia  by  inhalation  experiments,  or 
by  intra-tracheal  injections  in  dogs  and  rabbits. 

Nephritis. — In  two  instances  there  was  a  parenchymatous  nephritis. 
In  both  cases  death  occurred  at  a  late  period,  in  one  case  after 
thirty-six  days  with  much  emaciation.  The  kidneys  were  speckled 
with  yellow  and  white  spots  on  the  cortex,  and  microscopically  fatty 
changes  were  found  in  the  epithelium.  No  pneumococci  were  found 
in  the  blood  or  organs. 

The  observations  of  Frankel  and  Reiche  are  interesting  in  con- 
nection with  nephritis.  In  a  number  of  cases  of  pneumonia  in  the 
human  subject  they  found  changes  in  the  epithelium  of  the  kidneys, 
and  from  the  juice  of  these  organs  they  were  able  to  obtain  cultiva- 
tions of  the  pneumococcus. 

Virulence  of  the  pneumococcus. — The  virulence  of  the  pneumo- 
coccus varies,  and  is  dependent  upon  a  number  of  circumstances. 
In  making  comparative  experiments  the  quantity  injected  and  the 
age  of  the  cultivation  must  be  taken  into  account.  The  method  of 
inoculation,  whether  intra-peritoneal  or  subcutaneous,  and  the  weight 
and  age  of  the  animal  are  important  factors. 

The  direct  injection  of  material  from  the  human  subject  is  no  test 
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of  the  original  virulence  of  the  cocci,  because  we  cannot  say  how 
many  living  cocci  are  present  in  the  material  injected. 

Kruse  and  Pansini  have  made  extensive  observations  with  pneumo- 
cocci  derived  from  different  sources,  and  describe  a  large  number  of 
varieties  differing  from  one  another  in  virulence  and  morphology. 
They  do  not,  however,  consider  these  varieties  to  represent  constant 
types.  I  am  convinced  that  the  virulence  cannot  be  foretold  from 
the  morphological  appearance.  I  have  frequently  found  cultivations, 
consisting  entirely  of  streptococci,  virulent  enough  to  kill  rabbits  in 
twelve  hours  when  injected  in  doses  of  1  c.c.  into  the  peritoneal  cavity. 

Varieties  of  pneumococcus. — There  is,  however,  evidence  to  show 
that  distinct  varieties  of  the  pneumococcus  exist. 

Fowitzky  has  separated  a  variety  which  produces  a  brick-red 
pigment,  and  which  constantly  produces  pneumonia  in  rabbits  on 
inhalation. 

Foa  describes  two  distinct  varieties,  both  occurring  in  pneumonic 
sputum. 

The  one  variety  he  calls  the  pneimiococcus,  and  the  other  the 
meningococcus,  because  it  is  frequently  met  with  in  meningitis. 

The  meningococcus  or  septic  variety,  after  subcutaneous  inocula- 
tion, causes  death  in  rabbits  in  three  days  without  local  reaction. 
The  spleen  is  hard  and  firm,  and  the  blood  full  of  cocci. 

The  pneumococcus  or  toxic  variety,  after  subcutaneous  inocula- 
tion, causes  death  in  twenty-four  hours.  There  is  much  oedema  at 
the  seat  of  inoculation,  the  spleen  is  soft,  and  the  blood  contains  but 
few  cocci. 

I  have  made  experiments  with  pneumococci  from  various  sources, 
but  have  never  succeeded  in  obtaining  distinct  varieties  existing  as 
constant  types. 

As  far  as  the  spleen  is  concerned,  I  have  found  it  both  hard  and 
soft,  and  the  inoculation  with  the  blood  of  a  rabbit  dying  with  a 
hard  spleen  has  frequently  produced  a  soft  spleen  in  another  rabbit, 
and  vice  versa.  In  one  case  the  spleen  was  four  or  five  times  its 
normal  size,  and  remarkably  hard,  yet  another  rabbit  inociilated 
with  the  blood  of  this  one  died  with  a  soft  spleen. 

The  nearest  approach  to  the  "toxic  variety"  I  have  met  with  was 
the  following: 

A  rabbit  was  inoculated  in  the  subcutaneous  tissue,  and  died  in 
twenty-four  hours.  There  was  enormous  oedema  at  the  seat  of 
inoculation,  and  the  spleen  was  soft ;  and  the  blood,  though  con- 
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taining  many  cocci,  was  not  crowded  with  them,  as  is  so  often  the 
case. 

Now  the  cultivation  from  this  rabbit  produced  various  types  of 
the  disease  in  other  rabbits  ;  and  again,  the  cultivation  from  which 
this  rabbit  had  been  inoculated  had  also  produced  different  types  of 
the  disease,  according  to  the  quantity  introduced  and  the  mode  of 
inoculation.  As  far  as  my  own  experience  goes,  the  varieties  of  the 
pneumococcus  have  only  differed  in  virulence,  and  can  be  converted 
into  one  another  by  repeated  passages.  In  order  to  obtain  a  type  of 
constant  virulence  I  have  adopted  the  method  of  Issaef  of  frequent 
passages  through  the  peritoneal  cavity  of  rabbits,  and  in  my  later 
experiments  I  have  used  a  type  which  appears  to  be  constant; 
1  c.c.  of  a  broth  cultivation,  or  0'25  c.c.  blood,  injected  into  the 
peritoneal  cavity  of  a  rabbit  causes  death  in  twelve  hours,  while 
0'5  c.c.  of  the  blood  injected  subcutaneously  kills  in  about  fourteen 
hours. 

I  have  foTond  too,  like  Issaef,  that  sometimes,  after  repeated 
passages  through  rabbits,  the  virulence  has  become  lessened,  but 
that  it  has  been  regained  by  the  passage  through  the  body  of  a 
gtiinea-pig. 

Toxins, — With  regard  to  the  toxins  produced  by  the  pneumo- 
coccus, I  propose  to  leave  what  I  have  to  say  upon  the  subject  to  a 
subsequent  occasion. 

Production  of  immunity. — Various  methods  have  been  adopted 
for  obtaining  immunity  to  the  pneumococcus.  All  are  based  upon 
general  principles,  and  consist  in  inoculating  with  attenuated  culti- 
vations or  in  injecting  with  chemical  products  treated  in  various  ways. 
The  method  recommended  by  G.  and  F.  Klemperer  is  the  following : — 
Recent  broth  cultivations  are  heated  to  60°  C.  for  one  or  two  hours, 
and  are  used  for  injection.  According  to  these  authors,  immunity 
is  conferred  at  the  end  of  fourteen  days  after  subcutaneous  injection 
of  24  c.c,  and  in  three  to  four  days  after  intra- venous  injection  of 
8 — 12  c.c.  I  have  injected  into  the  circulation  of  fourteen  rabbits 
cultivations  treated  in  this  manner,  in  doses  of  12 — 1.5  c.c,  and 
subsequently  the  rabbits  were  inoculated  with  virulent  cultivations 
at  different  periods  after  the  injection,  in  order  to  see  when 
immunity  occurred  and  how  long  it  lasted. 

The  result  showed  that  immunity  was  not  conferred  until  after 
the  twentieth  day  ;  that  it  was  present  between  the  twenty-foui-th 
and  fifty-first  day,  and  then  disappeared. 
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The  rabbits  inoculated  on  the  fifth,  ninth,  sixteenth,  and  twentieth 
days  died ;  those  inoculated  on  the  twenty-fourth,  twenty-fifth, 
thirty- second,  forty-third,  and  fifty-first  lived,  and  those  inoculated 
on  the  sixty-fourth,  eighty- second,  and  eighty-fifth  days  died.  Two 
of  the  rabbits  died  after  the  injection  with  the  heated  CTiltivation, 
one  on  the  seventh  and  the  other  on  the  tenth  day.  They  were  both 
much  emaciated,  but  the  organs  appeared  healthy,  and  no  bacteria 
were  foxmd  in  the  blood  or  organs. 

Emmerich  produces  immunity  by  injecting  into  the  veins  very 
diluted  cultivations,  and  Foa  uses  a  glycerine  extract  of  the  blood 
of  infected  animals. 

I  have  had  no  experience  with  these  methods. 

Several  investigators  have  produced  immunity  by  inoculation 
with  attenuated  cultivations.  This  method  is  unsatisfactory,  because 
so  many  animals  die  during  the  process. 

In  the  course  of  other  experiments,  I  have  in  a  few  cases  produced 
immunity  in  this  way.  For  instance,  a  rabbit  was  inoculated  sub- 
cutaneously  with  a  small  quantity  of  an  agar  cultivation  four  days 
old.  An  abscess  formed  at  the  spot  of  inoculation,  from  which  the 
animal  recovered.  At  the  end  of  seventy- six  days  it  was  inoculated 
with  a  virulent  cultivation,  and  was  not  affected. 

I  have  also  produced  immunity  by  the  inoculation  of  filtered 
cultivations.  For  instance,  20  c.c.  of  a  filtered  cultivation  in  de- 
fibrinated  blood  was  injected  into  the  subcutaneous  tissue  of  a 
rabbit ;  twenty-one  days  later  the  rabbit  was  inoculated  with  a 
virulent  cultivation  without  being  affected. 

In  testing  the  immunity  it  is  always  necessary  to  make  control 
experiments,  so  as  to  be  sure  that  the  cultivations  are  vinilent. 

After  inoculation  with  a  virulent  cultivation,  immunity,  when 
established,  will  last  for  a  long  time.  I  have  frequently  found  it  pre- 
sent fifty  or  sixty  days  after  inoculation.  In  one  of  the  exj^eriments 
I  have  already  quoted  it  was  present  on  the  seventy-sixth  day. 

As  a  rule,  when  an  animal  has  withstood  inocidation  with  a 
virulent  cultivation,  I  find  it  will  withstand  repeated  inoculations, 
provided  they  are  not  made  too  quickly  after  one  another. 

The  Mood-serum  of  immune  animals. — G.  and  F.  Klemperer, 
Emmerich  and  Fowitzky,  Foa  and  Carbone,  were  the  first  to  show 
that  the  blood-serum  of  immunised  rabbits  would  protect  other 
rabbits  when  injected,  either  at  the  same  time  or  subsequently  to 
inoculation  with  the  pneumococcus. 


328  SPECIAL    COMMUNICATIONS. 

Arkharow  and  Issaef  have  obtained  similar  results.  I  have 
made  a  number  of  experiments  in  this  connection,  injecting  the 
serum  at  the  same  time,  or  shortly  after  inoculation,  with  a  vinilent 
cultivation.  As  a  result  of  these  experiments  I  find  that  the  blood- 
serum  of  immunised  rabbits  sometimes  protects  perfectly,  some- 
times j)artiaUy,  and  sometimes  not  at  all.  I  have  endeavoured  to 
ascertain  the  conditions  which  give  rise  to  the  formation  of  a 
protective  serum  in  the  blood  of  the  immunised  animals. 

In  most  of  the  cases  both  the  serum  and  the  cultivation  have 
been  injected  into  the  peritoneal  cavity.  As  examples  of  perfect 
I^rotection  I  will  c^uote  the  following  : 

1.  A  rabbit  weighing  1840  grms.  was  injected  with  6  c.c.  of 
serum  and  25  c.c.  virulent  blood  directly  into  the  peritoneal  cavity. 
At  the  same  time  a  control  rabbit  weighing  2135  grms.  was  in- 
jected with  '25  c.c.  of  the  same  virulent  blood.  The  control  died 
in  thirty-one  hours  of  a  general  infection,  while  the  protected 
animal  was  not  affected,  and  was  quite  well  three  months  later, 
having  steadily  gained  in  weight  during  this  time. 

2.  A  rabbit  weighing  2030  grammes  was  injected  with  10  c.c.  of 
serum,  and  at  the  same  time  with  "25  c.c.  virulent  blood,  both  into 
the  peritoneal  cavity.  A  control  rabbit  weighing  2525  grammes  was 
inoculated  with  -25  c.c.  of  the  same  virulent  blood.  The  control 
died  in  thirteen  hours  of  general  infection.  An  abscess  developed  in 
the  abdominal  wall  of  the  protected  rabbit,  but  this  healed,  and  the 
animal  was  quite  well  four  months  afterwards,  having  in  the 
meanwhile  gained  in  weight. 

3.  A  rabbit  weighing  2480  grammes  was  injected  with  12  c.c.  of 
serum,  and  at  the  same  time  with  -5  c.c.  virulent  blood,  into  the 
peritoneal  cavity.  A  control  rabbit  was  injected  with  5  c.c.  of  the 
same  blood.  The  control  died  in  forty  hours  of  general  infection. 
The  protected  rabbit  was  alive  and  well  two  months  afterwards. 

4.  A  rabbit  was  injected  with  10  c.c.  protective  serum  and  1  c.c. 
virulent  broth  cultivation,  both  into  the  peritoneal  cavity.  A  con- 
trol rabbit  of  about  the  same  weight  was  injected  with  1  c.c.  of  the 
same  virulent  broth.  The  control  died  in  twenty-six  hours  of  a 
general  infection,  while  the  protected  animal  was  alive  and  well  a 
month  later. 

5.  A  rabbit  weighing  2100  grammes  was  injected  with  15  c.c.  of 
protective  serum,  and  at  the  same  time  with  -25  c.c.  of  virulent 
blood.     A  control  was  injected  with  '25  c.c.  of  the  same  virulent 
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blood.     The  control  died  in  seventy  hours  of  a  general  infection. 
The  protected  animal  was  alive  and  well  seven  weeks  later. 
As  examples  of  partial  protection  I  will  quote  the  following : 

1.  A  rabbit  was  injected  with  10  c.c.  serum  and  1  c.c.  virulent 
broth,  both  into  the  peritoneal  cavity.  A  control  was  injected  with 
1  c.c.  of  the  same  virulent  broth.  The  control  died  in  twelve  hours 
of  a  general  infection.  The  protected  animal  appeared  unaffected 
at  first,  but  died  nineteen  days  later  with  peritonitis. 

2.  A  rabbit  was  injected  with  10  c.c.  protective  serum  into  the 
peritoneal  cavity,  and  at  the  same  time  "5  c.c.  virulent  blood  was 
injected  subcutaneously.  A  control  was  injected  with  '5  c.c.  of  the 
same  blood  into  the  subcutaneous  tissue.  The  control  died  in 
eighteen  hours,  of  general  infection.  The  j^rotected  animal  de- 
veloped a  swelling  at  the  seat  of  inoculation,  became  emaciated, 
and  died  in  seventeen  days.  On  post-mortem  examination  there 
was  a  fibrinous  exudation  at  the  spot  of  inoculation,  and  peritonitis. 
The  lymph  on  the  peritoneum  contained  an  abundance  of  pneumo- 
cocci,  but  the  heart  blood  only  a  few. 

In  these  cases  the  serum  only  prolonged  life. 
I  will  quote  the  following  cases  to  show  that  the  blood -serum  of 
an  immune  rabbit  sometimes  possesses  no  protective  power. 

1.  A  rabbit  was  injected  with  12  c.c.  serum  and  •25  c.c.  virulent 
blood  into  the  peritoneal  cavity.  A  control  was  injected  with 
25  c.c.  of  the  same  virulent  blood.    Both  rabbits  died  in  sixteen  hours. 

2.  A  rabbit  was  injected  with  10  c.c.  serum  into  the  peritoneal 
cavity,  and  with  "5  c.c.  of  virulent  blood  into  the  subcutaneous 
tissue.  A  control  received  '5  c.c.  of  virulent  blood  subcutaneously. 
The  first  rabbit  died  in  eighteen,  and  the  control  in  twenty-eight 
hours. 

3.  A  rabbit  was  injected  with  10  c.c.  serum  and  with  '37  c.c.  of 
virulent  blood,  both  into  the  peritoneal  cavity.  A  control  received 
•37  c.c.  of  virulent  blood.     Both  rabbits  died  in  twenty-six  hours. 

The  protective  power  of  the  serum  of  immunised  rabbits  is  of  a 
specific  character,  and  does  not  exist  in  the  blood  of  normal  rabbits. 

I  will  quote  experiments  to  show  that  the  blood- serum  of  a 
normal  rabbit  presents  no  protective  properties. 

1.  A  rabbit  was  injected  with  10  c.c.  of  normal  serum  and  '12  c.c. 
of  virulent  blood,  both  into  the  peritoneal  cavity.  A  control  rabbit 
received  the  same  quantity  of  virulent  blood  but  no  serum.  Both 
animals  died  in  fifteen  hours  of  general  infection. 
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2.  A  rabbit  was  injected  with  9  c.c.  of  normal  serum  and  1  c.c.  of 
virulent  broth  cultivation,  both  into  the  peritoneal  cavity.  A 
control  received  1  c.c.  of  the  same  broth  cultivation.  The  first 
rabbit  died  in  sixteen  hours,  and  the  control  a  few  hours  later. 

I  thought  it  possible  that  immediately  after  an  inoculation  with  a 
virulent  cultivation  the  first  effort  of  the  body  to  resist  infection 
would  be  the  formation  of  a  protective  serum  in  the  blood.  The 
following  experiment  gives  no  support  to  this  view : 

A  rabbit  was  inoculated  in  the  peritoneal  cavity  with  a  viinilent 
cultivation.  Five  hours  after  inoculation  the  rabbit  was  bled. 
12  c.c.  of  the  serum  (which  contained  no  cocci)  was  injected  into 
the  peritoneal  cavity  of  another  rabbit,  together  with  a  virulent 
cultivation.  A  control  rabbit  was  inoculated  with  the  same  quantity 
of  the  same  cultivation.     Both  rabbits  died  in  twelve  hours. 

Now  what  are  the  conditions  which  determine  the  protective 
power  of  the  serum  of  immune  rabbits  ? 

In  the  first  place,  it  is  essential  that  the  rabbit  should  be  quite 
immune. 

I  believe  that  some  of  the  cases  where  I  failed  to  obtain  a 
protective  serum  was  due  to  the  fact  that  the  animals  were  not 
perfectly  immune,  although  they  had  resisted  previovis  inoculation. 

The  next  point  is  the  period  at  which  the  serum  is  removed  after 
the  last  injection.  I  have  generally  found  eight  or  nine  days 
after  the  last  inoculation  to  be  the  best  time  for  removing  the 
serum.  I  have  not  removed  serum  earlier  than  seven  days.  As  a 
rule,  if  serum  is  removed  as  late  as  eighteen  days  it  has  no  pro- 
tective power,  but  I  have  known  the  serum  to  be  protective  after 
nineteen  days,  and  in  one  case  as  long  as  sixty-two  days  after  the 
last  inoculation. 

In  this  latter  case  the  test  was  not  a  very  severe  one,  as  the 
control  rabbit  did  not  die  until  seventy  hours  after  intra-peritoneal 
injection. 

An  important  question  arises  with  regard  to  the  relationship 
between  immunity  and  the  protective  power  of  the  serum. 

Is  the  former  directly  dependent  ui:»on  the  latter  ? 

I  do  not  feel  that  I  am  in  a  position  to  give  a  definite  answer  to 
this  question  at  present. 

An  interesting  point  in  this  connection  I  have  found  is  that  the 
removal  of  protective  serum  from  an  immune  animal  renders  the 
animal  susceptible  for  a  time.     If  it  is  inoculated  within  two  days 
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after  removal  of  the  serum  it  dies ;  but  if  the  inoculation  is 
postponed  for  four  or  five  days  it  is  not  affected. 

It  would  appear  that  new  protective  serum  requires  to  be 
re-formed  before  immunity  is  again  established. 

The  action  of  the  protective  serum  upon  the  grovdh  of  the 
pneumococctis. — Various  statements  have  been  made  about  the 
growth  of  the  pneumoeoccus  in  the  serum  of  immunised  rabbits. 
Some,  such  as  Gr.  and  F.  Klemperer,  simply  state  that  the  serum 
is  a  good  medium  for  the  growth-  of  the  pneumoeoccus,  and  that 
the  cultivations  remain  virulent.  Others  consider  that  the  pro- 
tective serum  actually  destroys  the  pneumoeoccus.  Others  again, 
such  as  Arkharow,  Issaef,  and  Mosny,  state  that  the  pneumococci 
grow  in  the  serum  in  a  special  manner,  while  the  virulence  is  not 
diminished. 

I  have  made  a  number  of  experiments  in  this  direction,  and  I 
find  that  the  method  of  growth  depends  upon  the  protective  power 
of  the  serum.  In  fact,  the  mode  of  growth  in  the  serum  appears  to 
me  to  give  a  good  indication  of  its  protective  power.  If  the  serum 
presents  mai'ked  protective  properties  the  mode  of  growth  is  quite 
characteristic,  and  presents  a  marked  contrast  to  the  growth  in 
normal  serum. 

When  normal  serum  is  inoculated  with  the  pneumoeoccus  it 
becomes  quite  turbid  at  the  end  of  twenty -four  hours.  The 
turbidity  is  shown  in  microscopical  examination  to  be  due  to  an 
abundant  growth  of  diplococci.  After  a  few  days  the  turbidity 
increases,  and  the  serum  becomes  milky.  Wlien  protective  serum 
is  inoculated  it  appears  perfectly  clear  at  the  end  of  twenty-four 
hours,  but  at  the  bottom  a  sediment  is  seen.  The  sediment  consists 
of  pneumococci  staining  well  and  grouped  in  masses.  In  addition 
to  diplococci,  streptococci,  often  in  exceedingly  long  chains,  are  seen. 
Sometimes  only  streptococci  are  found.  If  the  pneumococci  are 
transplanted  to  broth,  an  abundant  growth  occurs.  Inoculation  of 
rabbits  with  this  broth  shows  that  the  virulence  has  not  been 
affected. 

For  instance,  I  sowed  a  tube  of  normal  serum  and  one  of 
protective  serum  with  pneumococci,  and  at  the  end  of  twenty-four 
hours  broth  tubes  were  inoculated  from  the  serum  tubes.  After 
incubating  for  twenty-four  hours,  two  rabbits  were  injected  with 
1  c.c.  into  the  subcutaneous  tissue.  The  rabbit  inoculated  with  the 
culture  from  the  normal  serum  ,  died  in  four  davs,  and  the  rabbit 
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inoculated  with,  the  culture  from  the  protective  seiTim  in  three  days. 
The  blood  of  both  contained  many  cocci. 

Issaef  has  made  extensive  experiments  with  regard  to  the  virulence 
of  cultvires  in  protective  serum,  and  considers  that  it  is  not  at  all 
affected. 

In  making  these  observations  it  is  important  to  test  the  protective 
power  of  the  serum.  It  is  not  enough  to  rely  upon  the  fact  that 
the  animal  from  which  the  serum  is  taken  is  immune. 

On  two  occasions  I  found  that  the  serum  of  immune  rabbits 
when  inoculated  became  turbid  ;  but  when  the  serum  was  tested  it 
was  found  not  to  possess  protective  properties.  On  another  occa- 
sion the  serum  became  slightly  turbid,  and  on  testing  it,  it  was 
found  to  possess  only  partial  protective  power. 

Serum  of  patients  sufferiny  from  pneumonia. — Klemperer  states 
that  the  serum  taken  from  patients  during  convalescence  from 
pneumonia  possesses  protective  properties.  Others  deny  this.  I 
have  only  made  a  few  experiments,  on  account  of  the  difficulty 
of  obtaining  serum.  In  two  or  three  cases,  however,  I  have  been 
able  to  obtain  serum  from  blisters  which  have  been  applied  diiring 
convalescence  for  some  reason  or  other.  As  a  rule  the  quantity  has 
been  too  small  for  any  result  to  be  obtained. 

In  one  case  8  c.c.  of  fluid  was  obtained  from  a  patient  seventeen 
days  convalescent  from  pneumonia.  This  was  injected  into  the 
peritoneal  cavity,  together  with  0*5  c.c.  of  pneumonic  blood.  The 
rabbit  died  in  eighty- seven  hours,  and  the  control  in  thirteen.  Tlie 
serum  in  this  case  possessed  some  protective  power. 

The  serum  during  the  pyrexial  stage  of  pneumonia. — I  have  had 
no  difficulty  in  obtaining  serum  from  blisters  applied  during  the 
acute  stage  of  pneumonia. 

In  seven  cases  this  fluid  was  injected  into  the  peritoneal  cavity  of 
rabbits,  either  simi;ltaneously  or  some  days  previously  to  inocula- 
tion. In  one  case  both  animals  died  in  seventeen  hours,  but  in  all 
the  others  the  animal  which  had  received  the  serum  died  earUer, 
sometimes  much  earlier  than  the  control. 

In  one  case  0"5  c.c.  of  serum  was  injected  into  the  peritoneal 
cavity  of  a  rabbit  seven  days  previous  to. the  subcutaneous  inocu- 
lation of  an  attenuated  cultivation  ;  the  animal  died  of  pneumonic 
infection  in  five  days,  while  the  control  was  not  in  any  way  infected. 

It  would  thus  appear  that  the  semm  increases  the  virulence  of 
the  pneumococcus. 
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Control  experiments  made  with  blister  fluid  from  healthy  indivi- 
duals showed  no  modification  of  the  disease. 

In  concluding  this  paper  I  feel  I  have  added  but  Httle  that  is 
new  to  our  knowledge.  It  is  only  because  the  subject  has  received 
such  slight  attention  in  this  country  that  I  have  ventured  to  bring 
the  results  of  my  investigations  before  you  to-night.^ 

February  5th,  1895. 

1  In  these  investigations  I  have  been  assisted  by  a  Government  grant  from 
the  Iloyal  Society. 
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1.   On  the  possible  relation  of  swine  fever  to  general  or  simple 
ulcerative  colitis. 

By  Leopold  Hudson. 

THE  subject  of  swine  fever  has  long  engaged  the  attention  of 
veterinary  practitioners  and  comj^arative  pathologists  in  this 
country,  and  its  jDossible  relation  to  typhoid  fever  in  the  hvinian 
subject  has  also  been  discussed.  Indeed,  so  long  ago  as  1865,  Dr. 
Budd,  in  a  lecture  before  the  Royal  Agricultural  Society,  endea- 
voured to  prove  that  swine  fever  was  the  exact  counterpart  of 
human  typhoid  fever.  He  rested  this  statement  chiefly  on  the  fact 
that  the  intestinal  appearances  in  the  two  seemed  to  him  to  be 
identical ;  but  Dr.  Murchison,  in  his  treatise  on  continued  fevers, 
denied  that  there  was  any  similarity  between  the  two  maladies  ;  the 
cutaneous  and  intestinal  affections  in  the  respective  diseases  being, 
according  to  him,  quite  different. 

Recent  experience  of  these  maladies  lends  weight  to  the  conclu- 
sion of  Dr.  Mui'chison ;  for  on  the  one  hand  the  clinical  coui-se  of 
the  affection  in  the  pig  bears  little  resemblance  to  hiunan  typhoid 
fever,  and  on  the  other  hand  the  small  intestine  of  the  pig  in  swine 
fever  is  free  from  ulceration.  But  is  there  any  other  malady  in  the 
human  being  which  can  be  regarded  as  in  any  sense  identical  with 
swine  fever  ? 

I  exhibit  a  series  of  recent  specimens  of  the  large  intestine  of 
pigs  which  are  affected  with  swine  fever.  They  were  obtained  from 
different  parts  of  England  and  Scotland,  and  were  sent  to  the 
Board  of  Agricidture  for  the  inspection  of  the  Scientific  Committee 
on  Swine  Fever  at  present  sitting.  This  committee  has  been 
appointed  to  review  the  exj>erience  gained  since  the  Swine  Fever  Act 
of  1893  came  into  force,  respecting  the  aetiology,  pathology,  and 
morbid  anatomy  of  the  diseases  classed  as  swine  fever,  and  to 
supplement  that  experience  by  a  series  of  experiments  as  to  the 
bacteriology  and   life   histoiw  of   these  diseases,  and   as  to   their 
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coin m  unicability  either  directly  or  indirectly  from  animal  to 
animal. 

I  wish  to  point  out  the  similarity  in  distribution  between  these 
lesions  in  swine  fever  and  the  condition  in  the  human  being  which 
has  been  described  as  simple  or  general  ulcerative  colitis,  and  further 
to  raise  the  question  whether  this  disease  is  communicable  from 
swine  to  mankind. 

In  the  specimens  shown  the  ulceration  is  seen  to  be  confined  to 
the  csecal  aspect  of  the  ileo-caecal  valve  and  to  the  large  intestine, 
and  every  stage  can  be  seen  from  the  small  more  or  less  circular 
simple  ulcer  to  the  large  confluent  areas  of  destroyed  mucous  mem- 
brane with  adherent  masses  of  necrotic  tissue.  The  whole  of  the 
specimens  shown  are  from  pigs  which  have  been  suffering  from  the 
chronic  form  of  the  disease,  but  in  the  acute  variety  the  sloughing 
is  less  marked,  and  the  lesions  then  resemble  very  closely  indeed 
specimens  of  ulcerative  colitis  in  the  human  subject  which  have 
been  shown  at  this  Society. 

Many  such  cases  of  Inxman  ulcerative  colitis  have  been  brought 
before  the  Society  during  the  last  few  years,  and  the  impression  is 
gaining  ground  that  this  affection  is  much  commoner  than  has  been 
supposed. 

The  ulceration  in  the  hixman  iDeing  is,  as  in  the  pig,  limited  to  the 
large  intestine,  the  mucous  membrane  of  which  is  often  extensively 
destroyed.  But  the  Hkeness  between  the  two  diseases  does  not  end 
with  the  morbid  anatomy.  With  regard  to  clinical  symptoms  in  the 
pig,  the  disease  assumes  either  an  acute  or  a  chronic  form ;  the 
acute  form  having  apjjarently  a  short  incubation  period,  lasting  but 
three  or  four  days,  being  accompanied  by  high  fever,  and  producing 
a  rapidly  fatal  result. 

In  the  chronic  form  the  pig  shows  but  few  signs  of  illness,  and, 
indeed,  in  many  cases  is  regarded  as  well  until  at  slaughter  the 
characteristic  lesions  are  revealed.  In  this  variety  the  temperature 
often  remains  subnormal,  while  later  chronic  diarrhoea  and  marasmus 
usually  occur.  In  the  htmian  being  ulcerative  colitis  likewise  pre- 
sents either  an  acute  or  a  chronic  form.  It  may  be  well  here  to 
attempt  a  definition  of  what  is  referred  to  as  ulcerative  colitis.  By 
this  term  is  meant  an  affection  characterised  by  ulceration  of  the 
large  intestine,  which  is  not  due  to  tubercle,  syphilis,  typhoid,  lar- 
daceous  disease,  or  malignant  deposit ;  nor  is  it  associated  with 
faecal  impaction,  nor  with  dysentery.     Examples  of  the  acute  form 
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of  ulcerative  colitis  have  been  recorded  in  the  '  Transactions  '  of  this 
Society  by  Dr.  Allchin,^  Dr.  Sharkey,-  and  others,  the  disease  being 
accompanied  by  fever  of  an  irregular  tyj^e,  and  by  the  passage  of 
blood  and  occasionally  of  sloughs  by  the  bowel.  In  the  chronic 
form,  on  the  other  hand,  the  temperature  is  often  subnormal,  and 
the  main  symptoms  are  the  progressive  emaciation  and  diarrhoea. 

With  regard  to  bacteriology,  there  is  already  in  the  case  of  swine 
fever  an  extensive  literatui*e.  In  America  two  distinct  diseases  are 
recognised,  namely,  hog  cholera  and  swine  plague.  In  hog  cholera 
the  fii'st  effect  of  the  disease  is  believed  to  be  upon  the  intestines, 
with  secondary  invasion  of  the  lungs.  In  swine  plague  the  fii'st 
effect  is  believed  to  be  upon  the  lungs,  and  the  invasion  of  the 
intestines  a  subsequent  process.  Salmon  ^  states  that  the  hog 
cholera  organisms  are  shghtly  larger  and  more  elongated  than  those 
of  swine  plague ;  they  are  provided  with  flageUa  which  enable  them 
to  move  rapidly  in  Hquids,  while  the  swine  jjlague  microbes  have  no 
such  organs  and  are  non-motile.  But  Silberschmidt^  shows  that 
the  diseases  of  swine  which  have  been  described  as  swine  plague  and 
hog  cholera  by  Salmon,  and  that  known  ia  France  as  pneumo- 
enterite  infectieuse  are  caused  by  one  and  the  same  virus.  Although 
different  in  some  morphological  characters,  the  three  microbes  are 
shown  to  be  analogous  from  the  point  of  view  of  the  microbic 
products,  the  pathogenic  jiroperties,  the  morbid  symptoms,  and  the 
lesions  produced  in  animals  experimented  on. 

With  regard  to  the  bacteriology  of  human  ulcerative  coUtis  but 
little  has  as  yet  been  accomplished,  though  the  Bacillus  coli 
communis  has  been  accused  of  being  the  causative  agent. 

It  is  remarkable  that  in  Dr.  Allchin's  case  the  patient  herself 
attributed  her  illness  to  the  eating  of  pork,^  and  in  the  first  of  the 
two  cases  contributed  by  Dr.  Tooth  ^  the  clinical  clerk  learnt  from 
the  patient  that  in  a  situation  where  she  was  she  had  to  eat  pork 
daily,  and  she  thought  that  this  disagreed  with  her,  and  may  have 
caused  abdomuial  trouble.  These  details  were  not  jmbUshed  in  the 
history  of  the  case,  but  were  kindly  gleaned  for  me  from  the  notes 
by  Dr.  Onnerod. 

1  '  Trans.  Path.  Soc.,'  1885,  p.  199. 

»  ibid.,  1891,  p.  112. 

-  '  Hog  Cholera  and  Swine  Plague,'  Washington,  1894. 

*  'Ami.  de  I'lnstitut  Pasteur,'  February,  1895. 

»  '  Trans.  Path.  See.,'  1885,  p.  199. 

«  Ibid.,  189i,  p.  06. 
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Ulcerative  colitis  is  frequent  in  asylums,  and  it  is  well  known  that 
the  patients  in  these  institutions  are  often  largely  fed  on  pork.  On 
inquiry  at  a  large  bacon  factory  I  am  told  that  every  part  of  a  -pig 
is  consumed  except  its  brain,  so  that  opportunities  of  acquiring  the 
disease  by  ingestion  must  be  frequent,  as  swine  fever  is  widely 
prevalent  in  this  country. 

The  facts  here  adduced,  as  well  as  the  similarity  between  the 
disease  in  swine  and  in  mankind,  both  as  to  morbid  anatomy  and 
described  clinical  symptoms,  certainly  seem  to  justify  the  prosecu- 
tion of  further  inquiries  as  to  their  possible  intercommunicability. 

My  excuse  for  the  somewhat  hasty  way  in  which  this  preliminary 
communication  has  been  presented  to  the  Society  must  be  found  in 
the  desire  to  avail  myself  of  the  present  collective  investigation  of 
swine  fever  by  Government.  This  has  enabled  me  to  present  a 
series  of  specimens  from  different  parts  of  the  country,  an  opjior- 
timity  which  may  never  occur  again.  May  21st,  1895. 


2.  Boar's  tusk  (/rowing  hi  a  circle.     {Card  specimen.) 
By  F.  Parkes  Weber,  M.D. 

THE  specimen  is  a  boar's  lower  tusk  of  the  left  side.  Owing  to 
incomplete  opposition  with  the  upper  tusk,  it  has  overgrown, 
so  as  to  form  a  complete  circle,  the  point  having  entered  for  one  and 
a  half  inches  into  the  pulp-cavity.  The  transverse  ridges  on  the 
root  bear  witness  to  the  irritation  caused  by  the  entry  of  the  point, 
and  there  has  been  a  deposition  of  new  bone  between  the  point  and 
the  walls  of  the  pulp- cavity.  The  left  upper  tusk  cannot  have  been 
absent,  for  its  position  is  marked  by  a  slight  polished  bevelHng,  to 
be  seen  on  the  specimen.  A  very  similar  specimen  has  kindly  been 
shown  me  by  Dr.  Giinther  in  the  British  Museum,  Natural  History 
Department.  January  15th,  1895. 
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